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MNOACHUTEJBHASA 3AIINCKA

[Iporpamma 10 ¢u3MKe Ha YpOBHE CpeaHero oOmero oOpa3oBaHUs
pa3paboTaHa Ha OCHOBE TOJIOKEHMM W TpeOOBaHUN K pe3yibTaTaM OCBOCHUS
OCHOBHOM o0O0Opa3oBareiabHON mnporpammel, npeactaBieHHbix B I'OC COO, a
Takke ¢ ydétoM (enepanbHOl pabodeil mporpamMmbpl BocnuTaHus u KoHmemmmm
npenojiaBanus yueOnoro npenmera «dusuka» B 00pa3zoBaTeIbHBIX OPraHU3AUAX
Poccuiickoit ~ ®deneparnuy,  peaqu3yOIMMX  OCHOBHBIE  00pa3oBaTelIbHBIC
IPOTrPaMMBL.

[Tporpamma no ¢u3uke onpeaenser 00s3aTeIbHOE TPEIMETHOE COACPKAHHE,
YCTaHABJIMBAET PEKOMEHIYEMYIO MOCIEA0BATENbHOCTh U3YUYECHHSI TEM U PA3LEIIOB
y4eOHOro mpeaMera ¢ y4€TOM MEXKMNPEIMETHBIX U BHYTPUIIPEIAMETHBIX CBSI3EH,
JOTUKM y4eOHOro Impolecca, BO3PACTHBIX OCOOEHHOCTEH OO0y4aroUIUXCH.
[Iporpamma mno ¢Qusuke AAa€T OpeacTaBIEHUE O LENAX, COJEpKaHUM, OOmen
CTpaTeruu OOy4YeHHUs, BOCHUTAHUS M PA3BUTHUA OOYHAIOUIMXCS CpeACTBaMHU
yuebHoro npeamera «duznka» Ha yriayOoJIEHHOM YPOBHE.

N3yyenue kypca ¢Gu3ukd yriayOiaEHHOTO YpOBHS IO3BOJISIET PEan30BaTh
3a/layu MPO(PECCUOHAILHON OpHEHTAIIMK, HAIIPABJICHO HA CO3/IaHHUE YCIOBUHU IS
MPOSIBJICHUSI CBOMX HHTEIJIEKTYaJIbHBIX M TBOPUYECKUX CHOCOOHOCTEH KaxKJIbIM
OoOy4JaromMMcsi, KOTOpble HEOOXOAUMBI i1 MPOJOJKEHHS 00pa3oBaHUs B
opraHuzanusx NnpodecCUOHATLHOTO O00pa3oBaHWs MO Pa3IUYHBIM  (DU3UKO-
TEXHUYECKUM U WHKEHEPHBIM CHEIUATIBbHOCTSIM.

B nporpamme 1o ¢usNke ONpenenstoTcs IUTAHHUPYEMBIE PE3YJIbTaThl
OCBOEHUS Kypca (PU3MKHU Ha YPOBHE CPEIHETO 0OIIEro 00pa30BaHUs: TUYHOCTHEIE,
MeTanpeIMeTHbIe, TMpeaMeTHble (Ha  yriyOn€éHHOM  ypoBHe). HayuHo-
METO/IOJIOTUYECKON OCHOBOW [l pa3pabOTKu TpeOOBaHUI K JUYHOCTHBIM,
METanpeMETHBIM ¥ TPEAMETHBIM pe3yJibTaTaM OOy4YaroIIuXcsl, OCBOMBIIHMX
nporpaMMmy 1o (U3MKE Ha YpPOBHE cpeaHero oOmiero oOpa3oBaHHs Ha
yrayOn€HHOM YPOBHE, SIBJSIETCS CUCTEMHO-/IESITEIbHOCTHBIN MOIXO0/.

[Iporpamma 1o Gpu3rKe BKIIOYAET:

IUIAaHUPYEMBbIE pPe3yJIbTaThl OCBOCHMSI Kypca (QU3UKKM Ha YyriayOiaEéHHOM
YpOBHE, B TOM YHCJI€ IPEIMETHBIC PE3YJILTATHI IO T0/1aM 00YUYEHUS;

cojiepkaHue yueOHoro npeamMera « Pusukay 1o rojam o0ydeHusl.

[Iporpamma 1o ¢u3UKE HMEET NPUMEPHBIM XapakTep M MOXKET ObITh
WCITIOJIB30BaHA YUUTEISAMU (DU3UKHU JUTSI COCTABIICHUS CBOUX PabOYMX IPOTPaMM.

[Iporpamma o ¢u3vKe HE CKOBBIBAET TBOPUECKYIO MHUITUATUBY YUHUTEIICH U
NPEAOCTAaBISICT BO3MOKHOCTH ISl pealiv3alldd  Pa3JIMYHbIX METOAMYECKUX
MOJXO/OB K MpernojaBaHuio (U3MKU HA YIUIYOJIEHHOM YPOBHE NpPH YCIOBUHU
coXpaHeHUs 00s3aTENbHOM YaCTH COJIep KaHUs Kypca.



®duszuka Kak Hayka O HamOojee OOIIMX 3aKOHAX MPHUPOMbI, BBICTYyNas B
KayecTBe y4eOHOTO MpeAMETa B IIKOJIE, BHOCUT CYIIECTBEHHBIN BKJIaJ B CUCTEMY
3HaHuU 00 okpyxkatoieM mupe. LLKompHBINH Kype GU3UKH — CHCTEMOOOpa3yoIuii
JUISl €CTECTBEHHO-HAYYHBIX YUYEOHBIX MPEIMETOB, TOCKOJIBbKY (PU3NYECKUE 3aKOHBI
JeXaT B OCHOBE TMPOIIECCOB M SIBJIICHUM, HW3y4aeMbIX XHMHEH, Ouosioruei,
busndeckoir reorpadueir u actpoHoMmen. Mcmonp3oBaHWE U AKTHBHOE
npUMeHeHHnEe (U3NYECKUX 3HAHWM OMPENeNUIo XapakTep U OypHOE pa3BUTHE
Pa3HOOOpa3HBIX TEXHOJOTUH B cdepe DHEPreTHUKU, TPAHCIOPTa, OCBOCHUS
KOCMOCA, TOJIy4YEHUsI HOBBIX MAaTEpUAJIOB C 33JlaHHBIMM CBOWCTBaMHU. M3ydyeHue
(GU3MKK BHOCUT OCHOBHOM BKJaJ B (OPMHPOBAHUE E€CTECTBEHHO-HAYYHOU
KapTHUHBI MUpa oOydaromierocs, B (OpMHUpPOBaHHE YMEHHH MPUMEHSITh HAYUHBIN
METO/1 IO3HAHMSI IPY BBIITOJIHEHUH UMH Y4€OHBIX HCCIIEOBAaHUM.

B ocHOBY Kypca (u3uku Ha ypOBHE CpelHEro oOLIero 00pa3oBaHUs MOJI0KEH
PS UAEH, KOTOPBIE MOKHO pacCMaTpHUBaTh KaK MPUHLUIIBI €70 IOCTPOECHHUS.

Hoea uenocmuocmu. B COOTBETCTBHUM C HEM KypC SBISIETCS JIOTMYECKHU
3aBEPILIEHHBIM, OH COJIEPKUT MaTepuai U3 BCEX pa3fesioB (PU3UKH, BKIIIOYAET KAK
BOIIPOCHI KJITACCUYECKO, TAK 1 COBPEMEHHOM (DU3HKHU.

Hoea z2enepanuzayuu. B cooTBeTCTBUM C HEW Marepuan Kypca (QU3MKH
o0beIMHEH BOKpPYr (Qu3nyeckux Teopuil. Benymum B Kypce sBiseTcs
(dbopMHpoBaHUE MPEACTABICHUI O CTPYKTYPHBIX YPOBHSIX MaT€pHUH, BEIIECTBE W
noJie.

Hoea zymanumapuszayuu. EE peann3anus NPEaIIoNaracT HCIHOJIb30BAHUE
TYMaHUTApHOTO MOTEHIMaNa (U3NYECKON HayKu, OCMBICIEHUE CBSI3U PAa3BUTHUS
¢u3ukn ¢ pa3BuUTHEM OOLIECTBa, a TaKkKe C MHPOBO33PEHUECKUMH,
HPaBCTBEHHBIMU U KOJIOTMYECKUMU TTPOOIeMamu.

Hoea npuknaonon nanpagiennocmu. Kypc ¢puzuku yriy0aE€HHOTO YpOBHS
IIPEANOAaraeT 3HakOMCTBO C IIMPOKHM KPYIOM TEXHHUYECKUX U TEXHOJOTMYECKHUX
MPUJIOKEHUN H3YYEHHBIX TEOpUM M 3aKOHOB. IIpu 3TOoM paccmarpuBaroTcs Ha
YpOBHE OOMIMX MPEACTaBICHU M COBPEMEHHBIE TEXHUYECKHUE YCTPOMCTBA, U
TEXHOJIOTHH.

Hoea »srkonocuzayuu peanusyercsi MNOCPEACTBOM BBEICHHUS HJIIEMEHTOB
COJEpKaHUs, IMOCBSIIEHHBIX SKOJOTMYECKMM MpoOJeMaM COBPEMEHHOCTH,
KOTOpBIE€ CBSI3aHbI C Pa3BUTHEM TEXHUKH M TEXHOJIOTUH, a Takxke OOCYKICHUS
po0JIeM palMOHAIBHOTO MPUPOIONOJIB30BAHUS U IKOJIOTMYECKON 0€30M1acCHOCTH.

OcBoeHME coJiepKaHUs MTPOTPAMMBbI 10 (PU3UKE JOJDKHO OBITH MMOCTPOCHO HA
NPUHLIMAIIAX CUCTEMHO-EATEIbHOCTHOrO noaxonaa. g ¢usuku peanuzanus 3THX
IPUHLIKIIOB 0a3UpyeTcsl Ha UCIOIb30BAHUM CAMOCTOSITEIEHOTO YKCIIEPUMEHTa Kak
MOCTOSTHHO JIeHCTBYyIOIIero Qaxkropa ydeOHoro mnpouecca. s yrayO6aéHHOTro
YPOBHS — 3TO CHCTEMa CaMOCTOSITENIBHOTO YYEHMYECKOTO JSKCIEpUMEHTA,



BKJIFOYAIOMIETO (PPOHTATBHBIE YUYCHWUYECKHE ONBITHI MPU HM3YYCHHH HOBOTO
MaTepuana, JabopaTtopHbie paboThl U PabOTHI MpakTUkyMa. [Ipu 3TOM BO3MOKHBI
IBa crocoba peanu3anuyd (QHU3MYECKOro TMpakThukymMa. B mepBom ciydae
MpaKTUKyM npoBoauTcs 6o B koHie 10 u 11 knaccos, 1100 mocie nepBoro u
BTOPOr0 TOJIYTOJUM B KaXJIOM M3 3THX KjaccoB. BTtopoit cmoco6 — 3To
WHTErpanus padoT TPAKTUKyMa B CHCTEMY JIaOOpaTOPHBIX pabOT, KOTOpHIE
MPOBOJAATCSA B Mpoliecce u3ydeHus paszzaena (temsel). Ilpu sTom mom pabortamu
MPaKTUKyMa MTOHUMAETCs] CaMOCTOSITEIbHOE HCCIIEIOBAHUE, KOTOPOE MPOBOIUTCS
0 PYKOBOJICTBY CBEPHYTOT0, 0000IIEHHOTO BU/Ia O€3 MOIIaroBo MHCTPYKIIUU.

B nmporpamme 1mo (@usMke cHUCTeMa YYEHHUYECKOrOo HKCIIEPUMEHTA,
7a00paToOpHBIX paboOT M MpakTUKyMa MpeIcTaBlIeHa €IUHBIM mepeuHeM. Bribop
TEMATUKH JJI 3THX BHJIOB YYCHHYECCKUX MPAKTUYCCKUX PAOOT OCYIIECTBISETCS
y4acTHUKaMU 00pa30BaTeIbHOrO MpoIecca UCXOAsl U3 OCOOEHHOCTEW MOYPOYHOTO
IUTAHUPOBAHUST W OCHaleHusi KabuHeta Qusuku. [Ipu sTomM obecneunBaeTcs
OBJIAJICHNE OOYYaAIOMUMHCS YMEHHUSIMH TPOBOJUTH TMPSMBIE M KOCBEHHBIC
U3MEPEHUS, UCCIEIOBAHUS 3aBUCUMOCTEM (PU3MYECKUX BEJIMYUH U MOCTAHOBKY
OTIBITOB T10 MPOBEPKE MPEIJIONKEHHBIX TUIIOTE3.

bonbiioe BHUMaHUE yHENSETCA PEHICHUIO PAcYETHBIX U KAueCTBEHHBIX
3anay. [Ipu 3TOM J1 pacd€THBIX 3a/7a4 MPUOPUTETOM SBIISIIOTCS 33Ja4Hl C SIBHO
3aIaHHOM W HESIBHO 3aJlaHHOM (DU3MUYECKOU MOJENbIO, TO3BOJSIONINE MPUMEHSThH
U3YYEHHBIE 3aKOHbI M 3aKOHOMEPHOCTH KakK M3 OJHOIO pasjena Kypca, TaKk U
WHTErpUpys MPUMEHEHHE 3HAHUM U3 pa3HbIX pa3ienioB. [[s KauyecTBEHHBIX 3aj1a4y
MPUOPUTETOM SBJISIFOTCS 3aJaHUsl Ha OOBSICHEHHE/NpeAcKa3aHue MPOTEKaHUs
bu3nYecKuX SBICHUN W MPOIIECCOB B OKPYKAIOIIEH KU3HH, TpeOYOIIre BbIOOpa
(bu3MYeCcKO MOJENH JIJIsl CUTYallMH MMPAKTUKO-OPUEHTUPOBAHHOIO XapaKTepa.

B coorBerctBun ¢ TpeboBanusimu DPI'OC COO k maTepHalibHO-
TEXHUYECKOMY OOECIICUCHHUIO YYEOHOTO Ipoliecca Kypc (U3MKH YIrIyOJaEHHOTO
YPOBHSI Ha YPOBHE CPETHEr0 O0IIero 00pa3oBaHus JOJKEH U3YYaThCs B YCIOBUSX
npeaMeTHoro kabuHera. B kabuHere (U3UMKM JNOKHO OBITh HEOOXOIUMOE
nabopatopHoe 000pyAOBaHUE Ui BBIMOJHEHHUS YKa3aHHBIX B MpOrpaMme IO
(bu3MKEe YYEHUYECKUX ONBITOB, JIAOOPATOPHBIX PabOT M pabOT MpakTUKyMa, a
TaK)Ke JIEMOHCTPAllMOHHOE 000pYI0BaHHE.

JlemoHCcTpanMoHHOE  000pyZoBaHHe (OpMHpPYETCS B COOTBETCTBHHM C
NPUHIUIIOM MUHUMAJIBHOM JOCTATOYHOCTH W  OOECIEUHUBAET TOCTAHOBKY
MEePEUYUCIICHHbIX B TporpaMme Mo (U3UKE KIIOUYEBBIX JIEMOHCTpALMM st
WCCJICMOBAHMUSI  M3Yy4YaeMbIX  SIBIEHUW ©  TPOIECCOB, JMIUPHUUECKUX U
byHIaMEHTAIBHBIX 3aKOHOB, MX TEXHUYCCKUX TPUMECHCHU.

JlaGopaTopHoe 00OpynOBaHME MJII YYCHHYECKHX TMPAKTHYECKUX padboT
dbopmupyeTcsi B BHJI€ TEMAaTHUYECKUX KOMIUJIEKTOB M OOECIEUMBAETCA B pacuére



OJTHOTO KOMIUIEKTa Ha JBYX OOydJalmmxcsa. TemMaTH4ecKne KOMILIEKTHI
7a00paTOPHOTO O00OPYMOBAaHMS JOJKHBI OBITH TOCTPOCHBI HA KOMILUIEKCHOM
WCITOJIP30BAaHUU AQHAJIOTOBBIX M IU(POBBIX NMPHOOPOB, a TAKKE KOMITBIOTEPHBIX
U3MEPUTENBHBIX CUCTEM B BHJI€ IU(PPOBBIX JTaOOPATOPUIA.

OCHOBHBIMHU 1EJIIMH U3yUeHUs] PUZUKHU B 0011eM 00pa30BAHUU SBIISIFOTCS:

dbopMHEpOBaHWEe WHTEpPECa W CTPEMJICHUS OOyYarOIMXCS K HAYYHOMY
W3YYECHHUIO TPUPOJBI, PA3BUTUEC UX HMHTEIUIEKTyaIbHBIX W TBOPYECKUX
CIIOCOOHOCTEI;

pa3BUTHE MPEACTABICHUN O HAYYHOM METOJIe MO3HAHUS U (HOPMHUPOBAHUE
UCCJIEI0BATENLCKOTO0 OTHOIICHUS K OKPYKAIOIUM SIBIICHUSM;

dbopMHUpOBaHUE HAYYHOTO MHPOBO33PEHHS KaK pe3yjbTaTa M3yYeHUS OCHOB
CTpOEHUS MaTepuu U PyHIaMEHTAIBHBIX 3aKOHOB (DH3HKU;

dbopMHpoBaHUE YMEHUM OOBSICHATD SIBJICHUS C UCTIOIb30BaAHUEM (DU3UUECKUX
3HAHUW U Hay4YHBIX JOKA3aTEIbCTB;

dbopMupoBaHUE TPEACTABICHUN O poiau (U3UKU IS Pa3BUTUS JAPYTHX
€CTECTBEHHBIX HAYK, TEXHUKU U TEXHOJIOTUH;

pa3BUTHE  MPEACTABICHUN O BO3MOXHBIX  cdepax  Oyayuiei
npoecCHOHANbHON  JESTENBHOCTH, CBSI3aHHBIX C (DU3HMKOM, TMOJArOTOBKA K
JanbHeeMy 00y4eHHUI0 B 9TOM HaIIPaBJICHUH.

JlocTikeHHne 3TUX Ielield 00ecneuyrnBaeTCsl peleHuEeM CIEAYIOIUX 3a1ad B
npoI1iecce u3yueHus Kypca GU3uKU Ha YPOBHE CPETHETO O0IIEero 00pa3oBaHUsI:

NpUOOpPETEeHNE CUCTEMBI 3HAaHUN 00 00IIUX (PU3NYECKUX 3aKOHOMEPHOCTSIX,
3aKOHAaX,  TEOpHUSAX,  BKIIOYAas  MEXaHWUKY,  MOJEKYJISpHYI0  (U3UKY,
AIEKTPOJUHAMUKY, KBAHTOBYIO (PU3HUKY U JIEMEHTHI aCTPOPU3UKH;

dbopMupoBaHUE YMEHUN MTPUMEHSITh TEOPETUUECKUE 3HAHUS JIJIs OOBICHEHUS
(bu3nYeCKUX SIBICHUNW B TPUPOJAE M ISl MPUHATUS TPAKTUUECKUX PEIICHUN B
MMOBCEIHEBHOM KU3HH;

OCBOCHHME CIOCOOOB pEIICHUS] PA3IUYHBIX 3a7a4 C SBHO 3aJaHHOM
bu3nuecKoil MOAENbI0, 3a/ay, MOAPA3yMEBAIOIIMX CAMOCTOSITENBHOE CO3JaHHe
dbuznyeckoil MojeNd, aJleKBaTHOW YCIOBUSIM 3a/laud, B TOM YHCJE 3ajad
WHXXEHEPHOT0 XapaKTepa,

NOHMMaHuEe (U3MYECKUX OCHOB U TPUHIIMIIOB JEHCTBUS TEXHUYECKHUX
YCTPOMCTB U TEXHOJIOTHYECKUX MPOLECCOB, UX BIUSHUS HA OKPYKAIOIIYIO CPEY;

OBJIQJICHUE METOJIaMH CaMOCTOSATEIIBHOTO IIJIAHUPOBAHUS W TPOBEACHUS
GbU3MYECKX OKCIEPUMEHTOB, aHaJIM3a W HUHTEpHperanud HHpopMaluuy,
ONpeIeNICHHs JOCTOBEPHOCTH MOJTYYEHHOTO PE3YIIbTATA;

CO3/IaHUE YCJIOBUM I PAa3BUTUS YMEHUU INPOECKTHO-HCCIEN0BATEIBCKOM,
TBOPUYECKOU JIESITETIbHOCTH;



pa3BuTHE WHTEpeca K chepam mpodeCcCHOHATBHON NESITEIbHOCTH, CBSI3aHHON
¢ pU3UKOM.

B cootBerctBumn ¢ TpeboBanmsimu PI'OC COO yrmyOnéHHBIA YpPOBEHb
u3ydeHus: yuyeOHoro nmnpeamera «®Pus3uka» Ha YpPOBHE CpEAHEro OOIIETo
oOpa3oBaHus BbIOMpaeTCss OOYyYarOUIUMUCS, IUIAHUPYIOIIMMU —TPOJODKCHHE
00pa30BaHMsI M0 CIEHHUATBLHOCTAM (PU3UKO-TEXHHUECKOTO PO,

Ha uzyuenue ¢pusuku (yriayOn€HHBIN ypoBEeHb) Ha YPOBHE CPETHETO OOIEro
obpazoBanus orBoautcs 340 gacos: B 10 kinacce — 170 gacoB (5 4acoB B HEJENIO),
B 11 kmacce — 170 gacoB (5 yacoB B HEJIEIIIO).

[Ipennaraempiii B mporpamMme 10 (QU3MKE TMepedeHb JIabOpaTOPHBIX M
NPAKTHUECKUX pabOT SBISAETCA PEKOMEHIOBAHHBIM, YUWTENb JElaeT BBIOOP
NPOBEJCHUS J1a0OpAaTOPHBIX PAOOT M OMBITOB C YYETOM HMHAMBHUIYATbHBIX
0COOEHHOCTEM 00yUaroIIUXCSl.



COAEPXKXAHUE OBYUEHUA
10 KITACC

Paznen 1. Hayunbiii MeTOJ O3HAHUS PUPOABI.

®duszrka — pyHIaMeHTallbHAsE Hayka o nmpupojae. HayuHslil MeTo/1 Mo3HaHUS U
METO/Ibl UCCIIeIOBaHUS (PU3NYECKUX SIBICHUH.

DKCIEPUMEHT M TEOpUs B Ipollecce Mo3HaHus mnpuponbl. Habmonenue u
IKCIIEPUMEHT B (DU3HKE.

Croco06b1 m3MepeHusi (U3UYECKUX BEIMYMH (aHAJIOTOBBIE U IU(pOBBIC
U3MEpUTENbHbIE MPUOOPHI, KOMITBIOTEPHBIE TATYMKOBBIE CHCTEMBI).

[lorpemHoct  u3MepeHuid  (HU3MYECKUX  BEIUYMH  (a0CONIOTHAsT W
OTHOCHUTEJIbHAS).

MopenupoBanue QpU3MUECKUX SIBICHUN M MPOIECCOB (MaTepUalibHasl TOYKA,
aOCOJIIOTHO TBEPJIOE TENO, HWJealbHAasl KUIKOCTb, HACAIBHBIN Ta3, TOUYCUYHBIN
3apsn). [unoreza. ®u3nyeckuii 3aKOH, TPAHUIIBI €T0 MPUMEHUMOCTH. Dusnueckas
TEOPUSL.

Pons m mMecto Qu3uku B (OPMHUPOBAHMM COBPEMEHHOM HAy4YHOW KapTHUHBI
MHUpA, B MPAKTUYECKON JIEATCIBHOCTH JIFOCH.

Yuenuueckuit skcnepumenm, nabopamopnsie padomeul, npaKkmuKym.

M3mepeHne cuiibl TOKAa W HANPSHKEHUS B LEMU IMOCTOSHHOTO TOKa MpH
MOMOIIIM aHAJIOTOBBIX U IIU(POBBIX U3MEPUTETHHBIX TPUOOPOB.

3HaKOMCTBO ¢ LH(ppoBOK jabopaTopued no ¢usuke. [IpumMepsl u3mMepeHus
(bU3NYECKUX BEJIMYHMH MPU MOMOIIY KOMIBIOTEPHBIX JATYUKOB.

Pazgen 2. MexaHuka.

Tema 1. Kunemamuka.

Mexannueckoe ABWKeHHE. OTHOCUTEIBHOCTh MEXAHUYECKOTO JIBUKEHUS.
Cucrema orcyéra.

[Ipsimast u oOpaTHast 3a7ja4u MEXaHUKHU.

Panuyc-BekTop MaTepuasbHOM TOYKH, €ro IPOEKIUM Ha OCH CHUCTEMBI
KoopauHat. Tpaekropus.

[lepemenienne, CKOpPOCTh (CpeaHSsI CKOPOCTh, MTHOBEHHAasi CKOPOCTh) H
YCKOPEHHUE MaTepuajbHOW TOUKH, HUX MPOEKIIMM Ha OCH CHUCTEMBI KOOpJWHAT.
CnoxeHue nepeMeIIeHnii U CI0KeHHE CKOPOCTEN.

PaBHOMEpHOE ¥ PAaBHOYCKOPEHHOE MPSIMOJIMHENHOE ABUKEHHE. 3aBUCUMOCTD
KOOPAMHAT, CKOPOCTH, YCKOPEHUSI U MyTH MaTEPUATIBLHON TOUKU OT BPEMEHHU U UX
rpaduku.

CBobOonHOE mMajneHue. YCKOpeHHe CBOOOJHOTO majacHus. J[BuxkeHue Tena,
OpOIIIEHHOTO TOJ YTJIOM K TOPU30HTY. 3aBUCHMOCTh KOOPIMHAT, CKOPOCTH U
YCKOPEHHS MaTepUAIbHON TOYKH OT BPEMEHU U UX TpaduKu.



KpuBoimHenHoe  nBWKEHWE. J[BMKEHHWE  MaTepualbHOM  TOYKM IO
OKPYXHOCTH. YTJIOBas W JWHEHHas ckopocTh. [lepmom m vactora oOpareHus.
[leHTpocTpeMuTENbHOE (HOPMAJIBHOE), KacaTeIbHOE (TAHTCHLIMAIBHOE) U IMOJIHOE
YCKOpPEHHE MaTepUabHON TOUKH.

TexHuueckue yCTpOWCTBA W TEXHOJIOIMYECKHE IMPOIECChl: CHUIAOMETP,
JIBUKCHHE CHApSJIOB, LIETIHbIC, IIecTepéHYaTsle W peMEHHBIE MepeaayH,
CKOPOCTHBIE JIU(DTHI.

Jemoncmpayuu.

Mopgenb cucteMbl OTCYETA, WIUTIOCTpAIsl KHHEMATHUECKUX XapaKTEePUCTHK
JIBUKEHUS.

Crioco0bI uccIeI0OBaHMs IBUKEHUIA.

WnmrocTpanus npeaenbHOro nepexo/ia i N3BMEPEHHEe MTHOBEHHOM CKOPOCTH.

[TpeoOpa3oBanne ABMKEHUH C UCTIOIb30BAaHUEM MEXaHU3MOB.

[Tagenue Ten B BO3yXe U B pa3peKEHHOM IPOCTPAHCTBE.

HaGnronenue aBukeHUs Tena, OpPOIIEHHOrO MOJ YIioM K TOPU3OHTY M
TOPU30HTAJIBHO.

Hanpasnienue cKkopoCcTH MpH IBUKEHUH 110 OKPY>KHOCTH.

[TpeoOpa3oBaHue yrioBoil CKOPOCTH B PELYKTOPE.

CpaBHeHHME TyTeW, TPAEeKTOPUM, CKOPOCTEH NBMKEHHUS OJHOTO U TOTO Ke
TeJa B pa3HbIX CUCTEMAxX OTCYETA.

Yuenuueckuit sxcnepumenm, nadopamopnsvie padomul, RPAKMUKYM.

N3ydyeHne HEpaBHOMEPHOI'O JIBUYKEHUS C II€JIbIO ONPEENICHUsI MTHOBEHHOU
CKOPOCTH.

W3mepenune yckopeHusi mpu MpsSIMOJIMHEHHOM PaBHOYCKOPEHHOM IBH)KCHUU
10 HAKJIOHHOM IIJIOCKOCTH.

HccnenoBaHue 3aBUCUMOCTH MYTH OT BPEMEHU IMPU PABHOYCKOPEHHOM
JIBIKEHUU.

N3Mepenue  yCKOpeHUs CBOOOJTHOTO naJICHUs (pexoMeHI0BaHO
UCIIOJIb30BaHue U(PPOBOI TabOpaTOpUN).

N3yuenne nBUXKEHUS Tejla, OPOIIEHHOrO0 Tropu30HTanbHO. IIpoBepka
TUIOTE3bl O NPSIMOM MPOMOPLUOHAIBHON 3aBUCMMOCTH MEXKIY JalbHOCTHIO
noJiéTa U Ha4aJIbHOM CKOPOCTHIO TEa.

W3ydyeHue IBWKEHHUS Tella MO OKPYXKHOCTH C IOCTOSHHOM MO MOMIYIIO
CKOPOCTBIO.

HccnenoBanue 3aBUCUMOCTH Iepuoja oOpalieHUsi KOHMYECKOr0 MasTHHKA
OT €ro MapaMeTpoB.

Tema 2. /lunamuxa.



IlepBbiii 3akoH Hprotona. MuHepuumaneHbie cuctemsl orcyéra. IlpmHnmn
oTHOcuTenbHOCTH ['anmunes. HenHepuuanabHble CUCTEMBI OTCUETA (ONpENETICHUE,
IPUMEDBI).

Macca Tena. Cwia. [IpuHIuUI Cynepro3uinuy Cuil.

Bropoi 3akoH HeroTOHA 111 MaTepraibHON TOUYKHU.

Tperuit 3axkoH HproTOHA 1151 MaTEpUAIbHBIX TOYEK.

3aKOH BCEMHPHOIO TATOTEHUS. OKBHBAJICHTHOCTh TI'PABUTALIMOHHON U
WHEPTHOWU MAaCCBHI.

Cuna tspkecTd. 3aBUCHMOCTh YCKOPEHHsI CBOOOJHOTO IMaJIeHUSI OT BBICOTHI
HaJ MOBEPXHOCTHIO IUIAHETBI W OT Treorpaguueckod MUpoThl. JIBH)KEeHUE
HEOECHBIX TeN U UX CIyTHUKOB. 3akoHbl Keriepa. [lepBas kocMudeckasi CKOPOCTb.

Cuna ynpyroctu. 3akoH ['yka. Bec Ttema. Bec Ttema, aBmxyerocs c
YCKOpPEHHEM.

Cuna tpenus. Cyxoe Tpenue. Cuia TpeHUs CKOJIBKEHUS U CUJla TPEHHS
nokosi. Koapduument tpenus. Cuiia CONpOTUBIEHUS MPU ABUKEHUU TEla B
JKAJKOCTH WX rase, €€ 3aBUCUMOCTb OT CKOPOCTH OTHOCHUTENBHOTO JBHUKECHHS.

Jasnenne. ['mapocratnueckoe nasienne. Cuna Apxumena.

TexHuyecknue yCTpOMCTBA M TEXHOJIOTMYECKHE IPOLECCHI: IOALIMITHUKY,
JIBUKCHUE UCKYCCTBEHHBIX CIIyTHUKOB.

Hemoncmpauuu.

HabGnronenue qBUKEHUS TeJl B MHEPIUAIbHBIX 1 HEMHEPLUHUAIBHBIX CUCTEMaX
OTCYETA.

[IpyHUMIT OTHOCUTEIBHOCTH.

KaueHne JByX LHIMHAPOB WM IIAPOB PA3HOM MacChl C OJIWHAKOBBIM
YCKOPEHHEM OTHOCHUTEJIBHO HEMHEPIIUAIBbHON CUCTEMBI OTCUETA.

CpaBHEeHME  PaBHOAECHCTBYIOIIEHM  NPWIOKEHHBIX K Telly CHI €
IIPOU3BEACHUEM MACCHI TEJIa HA €r0 YCKOPEHUE B MHEPLIMAIIBHOW CUCTEME OTCYETA.

PaBeHCTBO cHI, BOSHUKAIOIIUX B PE3YJIbTATE B3aUMOICHCTBUSA TEI.

N3Mepenue macc 1o B3auMOACHCTBUIO.

HesecomocTs.

Bec Tena npu yCKOpEeHHOM MOIBEME U MAICHUU.

L{eHTpOoOeKHBIE MEXaHU3MBI.

CpaBHEHHE CUJI TPEHHUS [TOKOS, KAUEHUS U CKOJIbKEHUS.

Yuenuueckuit sxcnepumenm, nadopamopnsvie padomul, npAKmMuKym.

N3mepenne paBHOJAEHCTBYIOLIEH CUJI NIPU JBMXKEHHHM OpycKa MO0 HAKJIOHHOM
IIJIOCKOCTH.

[TpoBepka TUIOTE3bl O HE3aBUCHMOCTH BPEMEHH IBUKEHHS OpycKa Io
HAKJIOHHOH INTOCKOCTH Ha 33JJaHHOE PACCTOSIHUE OT €ro MAacChl.



HccnenoBanre 3aBUCMMOCTH CHJI YIIPYTOCTH, BO3HHUKAIOUIUX B MPYXKUHE U
pe3nHOBOM 00pasiie, OT ux JAehOopMaIIvH.

N3yueHne NBUKEHUSI CUCTEMBI TEJ, CBSI3aHHBIX HUTHIO, MIEPEKUHYTON yepes
JETKui OJIOK.

N3mepenne kodpduimenta TpeHHs 1Mo BETUYMHE YIIIOBOro KoddduimenTa
3aBucumMocTu Fr,(N).

HccnenoBanue nBrXeHUs OpycKa MO HAKIOHHOM IJIOCKOCTH C TMEPEMEHHBIM
KO3 UIIMEHTOM TpEHHUS.

N3ydeHne NBUKEHUS IPy3a Ha BaLy C TPEHUEM.

Tema 3. Cmamuxa meépoozo mena.

AOcomotHO TBEpHoe Teno. IlocTynmarenbHOe M BpalllaTeIbHOE JIBUKECHHE
TBEpHOro Tena. MOMEHT CHIbl OTHOCHUTEIBHO OCHM BpauieHus. llnedo cuisl.
CrnoxeHue Cuil, IPUJIOKEHHBIX K TBEpAOMY Teny. LleHTp TskecTu Tena.

VYcnoBust paBHOBECHS TBEPAOTO TEIA.

YcroitunBoe, HeycTONYMBOE, O€3pa3IMuHOE PABHOBECHE.

TexHuyeckrue yCTpOWCTBA M TEXHOJOTHYECKME IPOLECCH: KPOHILITEWH,
CTPOUTEIIbHBIN KpaH, pel€TyaTble KOHCTPYKIIUH.

Jlemoncmpayuu.

VYcnoBust paBHOBECHS.

Bunel paBHOBECHS.

Yuenuueckuit sxcnepumenm, nadopamopnsie padomuol, RPAKMUKYM.

HccnenoBanue yCIOBUM paBHOBECHS TBEPAOIO Tela, HMMEIOLIETO OCh
BpAaIlCHUS.

KoHcTpynpoBanue KpOHIITENHOB U pacyET CUJT YIIPYTOCTH.

N3ydeHne ycTOMYNBOCTH TBEPAOTO TENA, UMEIOLIETO TUIOIIAb ONIOPHI.

Tema 4. 3akonvl coXpaneHusn 6 MmexaHukxe.

Nmnynbsc MaTepruaibHOM TOYKH, CUCTEMbI MaTepUaIbHbIX TOYEK. L{eHTp macc
CUCTEMbI MAaTEPUAIIBHBIX TOUEK. Teopema o IBU>)KEHUU LIEHTPa Macc.

WMy nbC cUilbl 1 ©3MEHEHUE UMITyJIbCca Tella.

3aKOH COXPAHEHUS UMITYJIbCA.

PeakTuBHOE IBHKEHUE.

MomeHT umiynbca MarepuanbHOM TOukM. [IpeacraBieHue O COXpaHEHUU
MOMEHTA UMITYJIbCa B IEHTPAJIbHBIX MOJIAX.

PabGoTta cunpl Ha ManoM M Ha KOHEUHOM mepeMelieHuu. ['paduueckoe
MpeCTaBIeHUE pabOThl CUIIBI.

MOoIHOCTH CUJIBI.

Kunernueckasi 3Heprusi MarepualibHOW TOYKH. Teopema 00 W3MEHEHHH
KUHETUYECKOW YHEPTUN MATEPUATILHOU TOUYKHU.



[loTeHnManbHBIE W HENOTEHUMANbHbIE CUibl. [loTeHuumaneHas >HEprus.
[TorenuuanbHast sHEprUst ynpyro aepopmupoBaHHON npykuHbl. [loTeHIManpHas
DHEPIus Tela B OJHOPOJHOM TIpaBUTAIMOHHOM mone. [loTeHuumanpHas sHeprus
T€Jla B IPABUTALMOHHOM I10JI€ OJJHOPOJHOTO IIapa (BHYTpU U BHE 1apa). Bropas
KOCMHYECKAsi CKOPOCTh. TpeTbs KocMUYecKasi CKOPOCTb.

CBsi3p  pabOThl HEMOTEHIHMAIBHBIX CHJI C HW3MEHEHHEM MEXaHHYeCKOH
DHEPrUU CUCTEMBI TeJl. 3AKOH COXPAHEHUSI MEXAHUYECKOW SHEPTUH.

Yipyrue u Heynpyrue CTOIKHOBEHUS.

VYpaBHeHne bepHy/IM Ui HMACAIbHOM JKUIKOCTH Kak CJEACTBHE 3aKOHA
COXPaHEHUSI MEXaHUYECKOU JHEPTHH.

TexHuyeckue yCcTpouCTBAa M TEXHOJIOTHYECKHUE ITPOLIECCHI: JBUKEHHUE PAKET,
BOJAOMET, KONEpP, MPYKUHHBIA IHCTOJET, THPOCKOI, (PUIYpHOE KaTaHHE Ha
KOHBKaXx.

Jlemoncmpayuu.

3aKOH COXPAHEHUS UMITYJIbCA.

PeakTuBHOE IBHKEHUE.

N3mepeHne MOITHOCTH CUJIBL.

W3MeHeHne sHepruM Tejia MpU COBEPIICHUN PaOOTHI.

B3auMHbIe mpeBpalieHUs] KMHETUYECKOM W MOTEHUHAIBHON SHEPIUi IIpH
JEWCTBUY HA TEJIO CWJIBI TSYKECTH M CHIIBI YIIPYTOCTH.

CoxpaHeHue SHEpPruu Ipu CBOOOTHOM IMa/ICHUH.

Yuenuueckuit skcnepumenm, nabopamopnsie padomul, npaKkmuKym.

M3mepenne nMiryiibca Teiia o TOpMO3HOMY ITYTH.

W3mepenue cuibl TATH, CKOPOCTH MOJENIU 3JIEKTPOMOOUIISS U MOIIHOCTHU
CHUJIBI TSATH.

CpaBHEHVE U3MEHEHHS UMITYJIbCA TEIA C UMITYJIbCOM CHJIBI.

HccenenoBanne COXpaHEHUs UMITYJIbCA IIPU YIIPYTOM B3aUMOJIECUCTBUM.

N3MepeHne KHHETUYECKON YHEPTUU TeJIa 110 TOPMO3HOMY Iy TH.

CpaBHEHHE W3MEHEHUS! TOTEHIMAIBHON HEPTUU MPYKUHBI ¢ paOOTOU CHIIBI
TpEHUSI.

Onpenenenue padbOThl CHIIBI TPEHHUS TP JABMXKEHUM Tella MO HAKJIOHHOM
IIJIOCKOCTH.

Pa3znea 3. MosekyasipHas pu3uKka U TEPMOJUHAMUKA.

Tema 1. Ocno6bt MONEKYAAPHO-KUHEMUUECKOI meopul.

OCHOBHBIE TMOJOXKEHUSI MOJIEKYyJsipHO-KuHeTnyeckon Tteopuun (MKT), ux
ombiTHOE oOocHOBanme. Jluddysus. bpoyHOBckoe nBIKEHHE. XapakTep
JIBW)KCHUS M B3aMMOJCHCTBUS YAaCTHUL] BellecTBa. Monenm CTpOeHHs Tra3os,
KHUAKOCTEH M TBEPIBIX TeN U OOBSICHEHHE CBOMCTB BELIECTBA HAa OCHOBE ITHX



Mozened. Macca u  pa3Mepel MoJekyn (aromoB). KommuecTBo BelecTsa.
[TocTosinHast ABoraapo.

TennmoBoe paBHOBecue. Temmeparypa u crocoObl e€ uamepenus. I[llkama
temneparyp Llenbcus.

Mopenbs HIealbHOrO ra3a B MOJIEKYJIPHO-KUHETUYECKOW TEOPUU: YACTHUIBI
rasza JIBUXKYTCSl XaOTHUECKHU U HE B3aUMOJICUCTBYIOT APYT C APYTOM.

["azoBpie 3akoHBl. YpaBHeHue MeHnneneeBa—Knanelipona. AOcomOTHas
Temriepatypa (mkaina temneparyp Kenbuna). 3akon Jlanbrona. M3omponecchl B
UJcabHOM Tra3e C T[IOCTOSHHBIM KOJMYECTBOM BemlecTBa. [ 'paduueckoe
MPE/ICTaBIICHUE U30TPOIIECCOB: U30TEPMa, U30X0pa, 300apa.

CBsi3p  MEXIQy [JaBJIE€HHEM U CPEIHEHM KUHETHYECKOW  3Heprueu
NOCTYINATEIbHOTO TEIJIOBOTO JBHKEHHS MOJIEKYJ HJI€aJbHOr0 raza (OCHOBHOE
ypaBHEHUE MOJIEKYJISIPHO-KUHETUYECKON TEOPUH UICAIbHOTO ra3a).

CBs13b a0COJIIOTHOM TEMITEpaTypbl TEPMOJTUHAMUYECKON CUCTEMBI CO CPEHEM
KMHETUYECKOM SHEpruei MocTynaTeIbHOro TEIIOBOTO IBUKEHUS €€ YacTHII.

TexHH4eCcKkre YCTpPOWCTBA M TEXHOJIOTUYECKHUE TMPOLIECCHl: TEPMOMETD,
OapomeTp, MoTy4YeHUE HAaHOMATEPHUAIIOB.

Jemoncmpayuu.

Mopenu IBUXKEHUS YaCTHL] BEIIECTBA.

Mopens OpOyHOBCKOTO JABUKEHUS.

Buneoponuk ¢ 3anuchio peaibHOro OPOYHOBCKOIO JIBUKEHUS.

Huddysus sxkuaKocTen.

Mogens onsita llTepHa.

[IputsxeHre MOJIEKyJI.

Mopnenu KpucTauIn4ecKuX pemeToK.

HabGnrogenue u rcciieqoBaHue U30IPOLIECCOB.

Yuenuueckuii sxcnepumenm, nadopamopnsie padomul, npaKmuKym.

HccnenoBanre Tmporecca YCTAHOBJIEHUS TEIUIOBOTO PABHOBECUS IIPH
TEII000MEHE MEXKTy TOpsiueit U XOJIOAHOM BOIOM.

W3yyeHue H30TEpPMUYECKOrO Mponecca (PeKOMEHAOBAaHO MCIOJIb30BaHUE
uudpoBoii 1abopaTopun).

N3yuenune n30X0pHOro mnpoiecca.

N3ydenne nzobapHoro npoiecca.

[IpoBepka ypaBHEHUSI COCTOSTHUSI.

Tema 2. Tepmoounamuxa. Tennoevie mauiunul.

Tepmoaunamuueckas (T[]) cucrema. 3agaHue BHEIIHMX YCIOBUM JJIs
TEPMOJIMHAMUYECKON CHUCTEMBbI. BHENIHNE U BHYTpeHHKE napaMeTpsol. [lapameTpsl
TEPMOJUHAMHYECKON CHUCTEMBbl KaK CPEJIHHE 3HAYEHHUSI BEIUYUH, OMUCHIBAIOIINX
e€ COCTOSIHME HA MUKPOCKOITUYECKOM YPOBHE.



HyneBoe Hauano TtepmoauHaMuku. (CamMomnpou3BOJIbHAS — pelIaKCalus
TEPMOJUHAMHUYECKON CUCTEMBI K TEIIIOBOMY PAaBHOBECHIO.

Mogens uaeanbHOro Tra3a B TEPMOJMHAMHUKE — CHCTEMa YpaBHEHMHI:
ypaBHeHHe MenaeneeBa—Kianeiipona u BbIpaKeHUE ISl BHYTPEHHEH S>HEPTHH.
VYcnoBusi MPUMEHUMOCTH 3TOM MOJENH: HU3KAsl KOHIEHTpAalUs YacTHUIl, BBICOKHE
TeMnepaTrypbl. BeipaxkeHue Jisi BHyTPEHHEU SHEPTUUd OJHOATOMHOTO HJEaTbHOIO
rasa.

KBa3zucratnueckue u HeCTaTUYECKUE MPOIIECCHI.

DneMeHTapHasi paboTa B TepMoauHaMuKe. Beruncienne paboThl 1o rpaduky
npoiiecca Ha pV-nuarpamme.

Tennonepegaya  kak  crmoco0  M3MEHEHHS  BHYTPEHHEM — DHEpruu
TEPMOJMHAMHUYECKONM  cucTemMbl 0e3  coBepuieHus paboTel. KonBekuus,
TEIUIONPOBOJIHOCTD, H3TyUYCHHUE.

KomnuectBo TtemnoTel. TennoéMkocTh Tena. YAelbHass W MOJSIpHas
TEIUTIOEMKOCTH BelIeCcTBA. YpaBHeHMe Maiiepa. YaenpHas TEIUIOTa CrOpaHus
TormBa. Pacuér KkoiuuecTBa TEIUIOTHI Tpu  Temionepenade. llonstue 00
aanabaTHOM Tpoliecce.

[lepBblidi 3aKkOH TepMOAMHAMHKU. BHyTpeHHsAss »sHeprus. KommuectBo
TEIJIOTBHI W paboTa Kak Mepbl  W3MEHEHUS  BHYTPEHHEH  HDHEpruu
TEPMOJUHAMUYECKON CUCTEMBI.

BTopoii 3ak0OH TEpMOJMHAMHUKHA i1 PABHOBECHBIX MIPOIIECCOB: 4Yepe3
3aIaHHOE€ PABHOBECHOE COCTOSIHUE TEPMOJMHAMUYECKOW CHUCTEMBI MPOXOIUT
eIMHCTBEHHAs aanabara. AGCOIIOTHAS TeMIeparypa.

Bropoii 3ak0OH TEpMOJMHAMHMKH JUIA  HEPABHOBECHBIX  IIPOLIECCOB:
HEBO3MOXHO TIepeiaTh TEIIOTY OT 00Jiee XOJOAHOTO Tefia K 0oJjiee HarpeToMmy 0e3
komneHcanuu (Knaysuyc). HeoOpatumMocTh NpUpOIHBIX MPOIIECCOB.

[TpuHuMIb! HecTBUA TerIoBbiX MamuH. KIT/T.

MaxkcumansHoe 3Hauenue KII. [ukin Kapno.

DKOJIOTMYECKUE ACMEKThI MCMOJIb30BaHUA TEIUIOBBIX JBUTaTeNeh. TemioBoe
3arps3HEHUE OKPYKAIOIICH CPe/Ibl.

TexHuyeckrue yCTPOMCTBA M TEXHOJIOTHYECKHE MPOIECChI: XOJIOAUIBHUK,
KOHJUITMOHED, JU3CIbHBIM W KapOIOpAaTOpHBIA JABUTATENH, MapoBas TypOWHA,
MOJYYEHHE CBEPXHU3KUX TEMIIEpaTyp, YTUIM3ALUS «TEIUJIOBBIX» OTXOJ0B C
MCIIOJI30BaHMEM TETUIOBOTO HACOCA, YTHUIIN3AIMS OMOOPTaHUYECKOTO TOIJIMBA JIJIst
BBIPAOOTKHU «TEIJIOBOI» U SJIEKTPOIHEPTHUH.

Hemoncmpayuu.

H3meHenue Temneparypsl pu aanadaTuuecKoM pacIlIupEeHUN.

Bo3nymHoe orauso.

CpaBHeHME YAETBHBIX TEIUIOEMKOCTEHN BEILIECTB.



CriocoObl M3MEHEHMSI BHYTPEHHEH YHEPTHUH.

HccnenoBanue aquabaTHOTO Mpoiiecca.

KommnbroTepHbie MOJIEN TEIJIOBBIX IBUTATEIICH.

Yuenuueckuit skcnepumenm, nabopamopnwie padomeol, npaKkmukym.

N3mepeHnne yaenbHON TEMIIOEMKOCTH.

HccenenoBanne nporecca OCTbIBaHUS BEIIECTBA.

HccnenoBanue aqnadaTHOro Npouecca.

N3ydeHne B3aMMOCBA3M DHEPTUH MEXMOJIEKYJSIPHOTO B3aUMOJACHCTBUS H
TEMIIEPATYPbI KUTICHUS HKUIKOCTEH.

Tema 3. Aepecammnuvie cocmoanusn eeuwyecmea. Pazoevie nepexoowl.

[TapooOpa3oBanue u KoHaeHcamwms. lcmapeHue W KurieHue. Y IelbHas
TEIJI0Ta Mapoo0pa3oBaHU.

HacpblllleHHBIE W HEHAChIIEHHbIE Mapbl. KauyecTBeHHass 3aBUCHUMOCTD
IJIOTHOCTH M JABJICHUS HACBIIIEHHOTO Mapa OT TEMIIEPATYPhl, NX HE3aBUCUMOCTh
OT 00BEMA HACKIIIEHHOTO Tapa. 3aBUCUMOCTh TEMIIEPATYPhl KUIIEHUS OT JaBJICHUS
B JKUJIKOCTH.

BnaxHocTs Bo3ayxa. AOCOIIOTHASA U OTHOCUTEIIbHAS BIIAXKHOCTb.

TBépnoe Teno. Kpucramnmmyeckue u amopdubie Tena. AHU30TPOIHS CBOWCTB
KpuctaiuioB. [lnmaBieHne W KpucTaM3auusa. YJI€JbHAas TEIJIOTa IUIABJICHUS.
CyOnumarnusi.

Hedopmanuu tBEporo Tena. Pactsokenue u cxatue. Casur. Moayns FOnra.
[Ipenen ynpyrux nedopmarimii.

TemnoBoe pacmupeHue XKUIKOCTEH U TBEPABIX Te, 00bEMHOE M JMHEHHOE
pacirpenue. AHrapMOHHU3M TEIUJIOBBIX KOJIEOAHUI YaCTHI] BEIIECTBA KaK MPUYUHA
TEIJIOBOTO paclIMpeHus Tell (Ha KaYeCTBEHHOM YpOBHE).

[IpeoOpa3zoBanue 3HEprun B PazoBbIX MEPEX0aax.

VYpaBHEHHE TEIJIOBOTO OajaHca.

[ToBepxHoctHoe HaTspKeHHE. Ko huimeHT MOBEpXHOCTHOTO HATSHKEHHUS.
Kanumnsipasie siBinenust. J[apiaeHue moa MCKPUBIEHHON MOBEPXHOCTHIO KUIKOCTH.
®opmyna Jlannaca.

TexHuyeckue yCTPOMCTBA M TEXHOJIOTMYECKHE TIPOIIECCHI:  KHUIKHE
KPUCTAJUIbI, COBPEMEHHBIE MATEPUAIBI.

Hemoncmpayuu.

TermnoBoe pacipeHue.

CBoiicTBa HACBHIIIIEHHBIX TTAPOB.

Kunienune. Kunenue npu nmoHM>XKEHHOM J1aBJICHUH.

N3mepeHre cuiibl TOBEPXHOCTHOTO HATSKEHHUSL.

OMNBITH C MBUTBHBIMH TJIEHKAMH.

CmaunBaHue.



Kanumnsipabie sBiaeHusI.

Mopaean HEHBIOTOHOBCKOU JKUIKOCTH.

CriocoObI M3MepeHus BIAKHOCTH.

HccnenoBanre HarpeBaHus U IUIABJICHUS KPUCTAINIMYECKOTO BEIIECTBA.

Buasr nepopmarmii.

Hab6mronenune manbix nedopmaruii.

Yuenuueckuii skcnepumenm, nadbopamopnsie padomul, npAKMUKyM.

N3ydeHne 3aKOHOMEPHOCTEN UCTTAPEHUS KUIKOCTEM.

N3mepeHne yaenbHOM TENIOTHI IIJIABJICHUS JIbJIA.

N3ydeHne CBOMCTB HACBIILICHHBIX TIAPOB.

W3mepenne abCOMIOTHON BIIAXHOCTHM BO3JyXa M OILIEHKa Macchl MapoB B
ITOMEIIECHNH.

N3mepenune ko3 uirenTa noBepXHOCTHOTO HATSKEHUS.

N3mepenue moayns FOHra.

HccnenoBanre 3aBUCMMOCTH  Jeopmanuu  pe3MHOBOro odOpasma OT
IIPUJIOKEHHOU K HEMY CHJIBI.

Pa3znen 4. JiaekTpoauHaMHKA.

Tema 1. dnexmpuueckoe noine.

OnexTpuzanys Tel U €€ IPOSIBICHUS. OJIEKTpUYECKHM 3apsna. JlBa Buzaa
DNEKTPUYECKUX 3apsAaoB. [IpOBOAHMKM, IHAJIEKTPUKA W  IOJYHPOBOJIHHKHU.
DJIEMEHTApHBIN JJIEKTPUYECKUM 3apsii. 3aKOH COXPAHECHUS BJIECKTPUUYECKOTO
3apsna.

B3aumoneiictBue 3apsinoB. Toueunsie 3apsaabl. 3akoH Kymnona.

Onextpudeckoe nojie. Ero neiicTBue Ha 3JIEKTPUYECKHE 3apsiibl.

HampsoxkéaHocth  anekTpuueckoro  mosisa.  [IpoOubiid  3apsa.  Jluauwu
HaIpsHKEHHOCTH DJIEKTPUYECKOTO MOJsA. OTHOPOIHOE AIEKTPUUECKOE MOJIE.

[IoTeHIMAIBHOCTD DJIEKTPOCTATUYECKOIO 0. Pa3HOCTH MOTEHIMATIOB U
HanpspbkeHue. [loreHnumanpHas SHEprus 3apsga B DIJIEKTPOCTATHYECKOM IIOJIE.
[ToTeHIMaN 3MEKTPOCTATUYECKOTO NOJIA. CBA3b HANPSKEHHOCTH IOJIS U PA3HOCTH
NOTEHIMAJIIOB ISl JIEKTPOCTATUYECKOTO Moyl (KaKk OJHOPOAHOr0, TaK U
HEOHOPOJIHOTO).

[IpuHIUIT CYyNIEPIIO3ULIUY ATIEKTPUYECKUX TTOJIEH.

[Tone Ttoueunoro 3apsima. Ilome paBHOMEpHO 3apspkeHHOM cdepwl. [lome
PaBHOMEPHO 3apsyKEHHOro mo o0béMy Imapa. Ilosme paBHOMEpHO 3apsKEeHHOU
OeCKOHEYHOM TUIOCKOCTU. KapTuHbl JMHUI HANpsXKEHHOCTH O3TUX MOJEH U
DKBUITOTEHLIIMAIBHBIX ITOBEPXHOCTEN.

IIpOBOAHUKH B DIIEKTPOCTATUYECKOM I10JI€. Y CJIOBHE PABHOBECUS 3aPsI0B.

JuanexTpuku B AIEKTPOCTATUYECKOM oJIE. Jusnexrpruyeckas
MIPOHUIIAEMOCTh BELIECTBA.



KonaeHcaTop. DneKTpo€MKOCTh KOHAEHCATOpa. DIEKTPOEMKOCTh IIIOCKOTO
KOHJIEHCATOpaA.

[TapannensHOE coenMHEHNE KOHIEHCAaTOPOB. [locmenoBarenbHOe COEMHEHNE
KOH/JICHCATOPOB.

DHeprus 3apsHyKEHHOT0 KOHAEHCAaTopa.

JIBrxkeHHe 3apsKEHHOW YaCTULBI B OJTHOPOJHOM SJIEKTPUUECKOM IIOJIE.

TexHuyeckue yCTpOMCTBA M TEXHOJIOTMYECKHE MPOLECCHI: AJIEKTPOCKOI,
AIIEKTPOMETpP, DJIEKTpOCTaTHUeCKas 3alluTa, 3a3€MJICHHE 3JIEKTPONpPUOOpOB,
KOHJIeHCaTOphbl, renepaTtop Ban ne ['paada.

Jemoncmpayuu.

Y CTpOMCTBO M MPUHLIAI JEUCTBUS dJIEKTPOMETPA.

DNEKTPUYECKOE MOJIE 3apPSKEHHBIX IAPUKOB.

DNEKTPUYECKOE MOJIE ABYX 3aPSKEHHBIX IIJIACTHH.

Monens anexTpoctatuueckoro reueparopa (Bau ae ['paada).

[IpOBOAHUKH B DIEKTPUYECKOM MOJIE.

DJIEKTPOCTATUYECKAS 3ALIUTA.

Y CTpOMCTBO M AENCTBUE KOHAECHCATOPA IOCTOSIHHOM ¥ IEPEMEHHON EMKOCTH.

3aBUCUMOCTb  3JIEKTPOEMKOCTH IUIOCKOIO KOHJEHCaTopa OT IUIOLIAaH
IUIACTUH, PACCTOSIHUS MEXAY HUMHU U JUAJIEKTPUYECKON ITPOHUIIAEMOCTH.

DHEPrust JIEKTPUIECKOTO MOJIS 3apsKEHHOTO KOHIEHCATOPA.

3apsaKa U pa3psika KOHIEHCATOpa Yepe3 PE3UCTOP.

Yuenuueckuit skcnepumenm, nabopamopnsie padomul, npaKkmuKym.

OneHka CHIT B3aMMOJICHCTBYS 3apSKEHHBIX TEJL.

Habmroienue npeBpalieHus SHepruu 3apsHKeHHOTO KOHACHCATOpa B SHEPTHUIO
W3JIyYEHUs CBETOAMOIA.

N3ydeHne npoTekaHus TOKa B LEIH, COAEPKAIIEH KOHAESHCATOP.

Pacnipenenenue pa3HOCTH IIOTEHIINAJIOB (HampsKEHUs ) pu
IIOCJIEA0BATEIILHOM COCAMHEHNN KOHIEHCATOPOB.

HccnenoBanue paspsga KOHAECHCATOPA YEPE3 PESUCTOP.

Tema 2. IlocmoanHwlit 31eKmpuyecKuil mox.

Cuna Toka. [TocTosSIHHBIN TOK.

VYcnoBust CylnieCTBOBAHUSA IOCTOSIHHOTO JJIEKTPUYECKOro TOKA. McTouHMKH
toka. Hanpsoxenune U u DJ1C £ .

3akod OMa U1 ydacTKa LEMu.

DIIEKTPUYECKOE CONIPOTHUBJIEHUE. 3aBUCUMOCTh CONPOTHUBJICHUS
OJHOPOJHOIO IPOBOJHMKA OT €r0 JJIMHBI M IUIOIIAJW ITONEPEYHOIO CEUYCHMS.
Y nenpHOE CONMPOTHUBIICHUE BEILIECTBA.

IlocnenoBarenpHOE, NapaJUIEIbHOE, CMEIIAHHOE COCAUHEHNE ITPOBOJAHUKOB.
Pacuér pa3BeTBin€HHbIX 3ekTpuueckux meneil. [Ipasuina Kupxroda.



Pabora anekrpuueckoro Toka. 3akoH Jxoymns—JIenma.

MOIIHOCTh 3JIEKTPUYECKOrO0 TOKa. TerioBasi MOIIHOCTb, BblJelisieMas Ha
pe3ucTope.

OJIC u BHYTpEHHEE COINPOTUBICHHE HWCTOYHMKA TOKa. 3akoH Oma miid
MOJHOM (3aMKHYTOM) DJJICKTPUYECKOW Ienmu. MOITHOCTh MCTOYHHMKA TOKA.
KopoTtkoe 3ambikanue.

KoHaeHcaTop B Lenu MOCTOSIHHOTO TOKA.

TexHuyecknue yCTpOMCTBA M TEXHOJOTHMYECKHUE IPOLIECCHI: aMIIEPMETP,
BOJIBTMETP, PEOCTAT, CUETUUK DIEKTPUUECKON SHEPTUU.

Jemoncmpayuu.

N3mepeHre CUilbl TOKA U HaIPSKEHUS.

HccnenoBanre 3aBUCUMOCTH CHJIBI TOKAa OT HANPSDKEHUS I PE3UCTOpa,
JIaMITbl HAKaJIUBaHUS U CBETOAUO/A.

3aBUCHUMOCTh COIPOTUBIICHUS HMWIMHAPUYECKUX ITPOBOJHUKOB OT JIJIMHBI,
IUJIOLIAM TOMEPEYHOr0 CEUEHUS U MaTepHuana.

HccnenoBanre 3aBUCUMOCTH CUJIBI TOKA OT COMPOTUBJICHUS MPU MOCTOSHHOM
HaIpPsHKEHUH.

[Ipsimoe nzmepenne DJC. KopoTkoe 3aMbIkaHNE TaIbBAHUYECKOTO 3JIEMEHTA
Y OIIEHKAa BHYTPEHHETO COMPOTUBIICHHUS.

CrnocoObl coelMHeHNns UCTOYHUKOB Toka, DJIC GaTtapeil.

HccnenoBanre pa3HOCTH MOTEHIMATIOB MEXIY MOJIFOCAMH MCTOYHHKA TOKa
OT CHJIBI TOKA B IIEMH.

Yuenuueckuii skcnepumenm, nabopamopnsie padomuol, npaKmuKkym.

HccnenoBanye CMEMIAHHOTO COEAMHEHUS PE3UCTOPOB.

N3mepenue yaenpHOro CONPOTUBIICHUS MPOBOHUKOB.

HccnenoBanre 3aBUCMMOCTH CHJIBI TOKa OT HANpsDKEHUSI IS JIAMITBI
HaKaJIUBaHMUSI.

YBenuueHue npejiesia u3MepeHus ammnepMerpa (BoabTMeTpa).

N3mepenne O/1C 1 BHYTPEHHETO CONPOTHUBIIEHUS HCTOYHUKA TOKA.

UccnenoBanne 3aucumoctd IJIC raabBaHUUECKOrO 3JIEMEHTA OT BPEMEHHU
MIPU KOPOTKOM 3aMbIKaHUH.

HccnenoBanre pa3HOCTH MOTEHIHAIOB MEXAY IMOJIOCAMU HCTOYHHKA TOKa
OT CHJIBI TOKA B IIEMH.

HccnenoBanrie 3aBUCUMOCTH MMOJI€3HONM MOUTHOCTH MCTOYHHUKA TOKA OT CHJIBI
TOKaA.

Tema 3. Toku 6 pa3nuunvix cpeoax.

DnekTpuyeckass MPOBOAUMOCTh  PA3JIUYHBIX  BEIIECTB.  JJIEKTPOHHAs
MPOBOANUMOCTh TBEPABIX METAIJIOB. 3aBUCUMOCTbH COINPOTUBIECHUS METAIOB OT
temmnepatypbl. CBEpXIPOBOAUMOCTb.



DOnexkTpudecKkuid TOK B BakyyMe. CBOMCTBA 3JIEKTPOHHBIX ITyYKOB.

[TosrynpOBOJHUKH. CoOcTBeHHass U pUMeECHas IPOBOJAMMOCTh
noJynpoBogHUKOB. CBoiicTBa p—N-niepexosa. [lomynpoBogHIKOBBIE TPUOOPHI.

OJEKTPUYECKUA TOK B JJIEKTPOJUTAX. DJIEKTPOJIUTHYECKAS] JUCCOLMALIMS.
Onexrposn3. 3akoHbl Dapanes 1 dIEKTPOoIn3a.

OnekTpuueckuid TOK B ra3zax. CaMOCTOSITETbHBIA M HECAMOCTOSTEIbHBIN
paspsan. Paznmuyneie TMIIBI CaMOCTOSITENBHOTO pa3psana. Monxus. [lma3ma.

TexHU4ecKue yYCTpOMCTBA M IPAKTHYECKOE IPUMEHEHHE: Ta30pa3psiIHbIC
JamIbl, SJIEKTPOHHO-JIy4eBas TpPyOKa, IOJYNPOBOJHUKOBBIE NPUOOPHI: JHOJ,
TPAH3UCTOP, (OTOAMOA, CBETOAMOJ, TajbBaHUKA, paPUHUPOBAHUE MENH,
BBIIUUIABKA aJIFOMHHMS, 3JIEKTPOHHAS MUKPOCKOIHSI.

Hemoncmpauuu.

3aBUCUMOCTB COIPOTUBJIEHUS METAJUIOB OT TEMIIEPATYPHI.

[IpOBOIMMOCTB RJIEKTPOIUTOB.

3akoHsbI nekTponn3a Papanes.

W ckpoBoii paspsa M NPOBOJAUMOCTb BO3yXA.

CpaBHEHME MPOBOAUMOCTH METAJIJIOB U ITOJIYIIPOBOJHUKOB.

OAHOCTOPOHHSSI MPOBOAUMOCTD TUOAA.

Yuenuueckuii skcnepumenm, nabopamopnwie padomul, npaKkmuKym.

HaGmronenue anextpoiusa.

N3mepeHne 3apsaa OHOBAICHTHOTO HOHA.

HccenenoBanve  3aBUCUMOCTM  CONPOTHUBIIEHUSA  TEPMOpPE3UCTOpA  OT
TEMIIEpaTyphl.

CHsTHE BOJBT-aMIIEPHON XapAKTEPUCTHKHU AUOJA.

Pu3n4ecKui NPaKTUKYM.

CnocoObl u3MepeHus (pU3NYECKUX BETUYHMH C UCIOJIb30BAHUEM AHAJIOTOBBIX
U UU(QPOBBIX U3MEPUTEIbHBIX MPUOOPOB U KOMIIBIOTEPHBIX JAaTUUKOBBIX CHCTEM.
AOCOJIOTHBIE U OTHOCUTEJIbHBIE TOTPEUTHOCTH U3MEPEHUN (PU3UUYECKUX BEJTMYMH.
OneHka rpaHul NOTPEIIHOCTEN.

[IpoBeneHre KOCBEHHBIX HM3MEPEHUM, HCCIEAOBAHUN  3aBUCUMOCTEU
(bu3MUecKuX BEIUYMH, NPOBEpKA MPEIJIOKEHHBIX THNoTe3 (BbIOOp H3 pador,
ONMCAHHBIX B  TEMAaTMYECKHUX  pazlenax «YUYEHHYECKHH  HKCIIEPUMEHT,
nabopaTopHbIe pabOThI, MPAKTHKYMY).

MesxknpeaMeTHbIE CBA3H.

N3yuenue kypca ¢usuku yrayonéHHoro ypoBHa B 10 kjacce
OCYLIECTBIISIETCS C YUETOM COJIEPKATEIIBHBIX MEKIIPEAMETHBIX CBA3EH C Kypcamu
MaTeMaTHKH, OMOJIOTUH, XUMUH, Teorpaduu U TEXHOIOTHH.

Mesicnpeomemmusvie nonamus, C6A3aHHbIE C U3YYCHUEM MEN 0006 HAYUHOZ0
no3HanuA: SIBICHWE, HaydyHbId (akT, rumoresa, (pu3Mveckas BEIWYUHA, 3aKOH,



Teopusi, HAOIIOJACHHUE, DKCHEPUMEHT, MOJEIUPOBAHUE, MOJENb, H3MEpPEHHE,
MOTPENIHOCTH U3MEPEHHH, U3MEPUTENIbHBIE TPUOOPHI, IM(pOBast 1abopaTopusl.

Mamemamuka: peumieHUe CUCTeMbl ypaBHeHHMH. JIuHeilHas QyHKIuS,
napaboia, runepOosna, ux rpa@uku U cBoicTBa. TpUroHOMeTpUUeckue (PpyHKIUU:
CUHYC, KOCUHYC, TAHT€HC, KOTAHT€HC, OCHOBHOE TPUTOHOMETPUUECKOE TOXKAECTBO.
BekTopsl 1 UX MPOEKIUK Ha OCH KOOPAMHAT, CII0)KEHHE BEKTOPOB.

Buonozusa: vexannueckoe JBIKEHUE B KHUBOW Mpupoae, Auddys3usi, ocMoc,
TEIUIOOOMEH JKHMBBIX OpPraHM3MOB, TEIUIOBOE 3arpsi3HEHUE OKPYXarouleill cpenbl,
yTuiau3anusg OHOOPraHMYECKOro TOIUIMBA JUIs  BBIPAOOTKM  «TEIJIOBOM» U
3JIEKTPO3HEPT U, IOBEPXHOCTHOE HATSHKEHHUE U KAIUJUIAPHBIE SBJICHUS B IPUPO/IE,
AIIEKTPUYECKUE SIBJICHUS B )KUBOU MPHUPOJIE.

Xumua: TUCKPETHOE CTPOCHHME BEIECTBA, CTPOCHHE AaTOMOB U MOJIEKYI,
MOJIb BELIECTBa, MOJISIpHAs Macca, IOJIy4YeHHEe HaHOMATEepHaJIOB, TEIJIOBbIE
CBOMCTBA TBEPABIX TEN, KUAKOCTEH U Ta30B, )KUJKHE KPUCTAIIIBL, HJIEKTPUUECKUE
CBOMCTBA METAJUIOB, AJIEKTPOIUTHIECKAS AUCCOIMAIINS, TaTbBaHUKA, HIEKTPOHHAS
MUKPOCKOIIHS.

TI'eozpaghus: BnaxxHOCTh BO3/yXa, BETPhI, 6ApOMETp, TEPMOMETD.

Texnonozua: npeodOpa3oBaHue ABMXKEHUN C HMCIOJNb30BAaHHUEM MEXaHU3MOB,
yu4€T CyXOro M OKHJAKOTO TpPEHUS B TEXHUKE, CTATUYECKHE KOHCTPYKLUHU
(KpOHIITEWH, peméTyaTble KOHCTPYKIIMHK), MCIOJIh30BaHNE 3aKOHOB COXPaHCHHS
MEXaHUKH B TEXHUKE (THPOCKON, BOJAOMET W JPYTHE), JBUTaTENb BHYTPEHHETO
CrOpaHus, napoBas TypOHHa, OBITOBOW XOJOJUIBHUK, KOHIUIIMOHEP, TEXHOJIOTUH
NOJlyYEHUS! COBPEMEHHBIX MaTepuajioB, B TOM YHCIE HAHOMATEpPHAJIOB, U
HAHOTEXHOJIOTUH, 3JIEKTPOCTAaTHUECKasl 3alluTa, 3a3eMJICHHE 3JEKTPOIpPUOOpPOB,
ra3opaspsaHbIE JIAMITBI, TOJIYTPOBOIHUKOBEIE MPUOOPHI, TrabBaHUKA.

11 KIIACC

Pa3znen 4. DaekTpoauHaMuKa.

Tema 4. Macnummnoe noe.

B3auMonencTBre IOCTOSAHHBIX MArHUTOB M IPOBOJHUKOB C TOKOM.
MarnutHoe mone. Bexkrop marHuTHOM WHAYKUMH. [IpuHOMO cyneprno3unuu
MAarHUTHBIX NOJEU. JIMHUYM MarHUTHOU MHAYKIIUH.

MarnutHoe 1oJsie MPOBOAHUKA C TOKOM (TIPSIMOTO MPOBOJHUKA, KATYIIKH U
KpyroBoro Butka). OneIT Jpcrena.

Cuiia Amnepa, e€ HanpaBJI€HUE U MOJTYJIb.

Cuna Jlopenua, e€ HanpaBiaeHUE U MOYJb. JIBH>KEHHE 3apsKEHHOW YaCTHUILIbI
B OJTHOPOJTHOM MarHUTHOM Mojie. PaboTa cuisl Jlopenna.

MaruautHoe nose B Bemectse. DeppoOMarHeTUKH, napa- U THAMarHeTHKH.



TexHuueckue YCTpOI\/'ICTBa N TCXHOJIOTMYCCKHUEC TIPOHCCChI: IPHUMCHCHHUC

ITOCTOSTHHBIX MAarHuTOB, AIEKTPOMArHUTOB, TeCTep-MYJIbTUMETD,
AJIEKTPOJBUTATEND SIKOOHM, YCKOPUTEIH 3JIEMEHTAPHBIX YACTHII.
Jemoncmpayuu.

KaptnHa  nuHHMA  WMHAYKOMM ~ MarHATHOTO — TOJISL  MOJOCOBOTO U
MI0JIKOBOOOPA3HOTO MOCTOSIHHBIX MAarHUTOB.

Kaptrna nrHMI MarHuTHOM MHYKIIMH TOJI IJTMHHOTO MPSIMOTO TPOBOIHUKA
Y 3AMKHYTOT'O KOJIBIIEBOT'O MPOBOJHUKA, KATYIIIKA C TOKOM.

B3anmoseiicTBrue 1BYX NPOBOJIHUKOB C TOKOM.

Cuiia Amrnepa.

[evictBrue cuibl JIopeHI1a Ha HOHBI SJIEKTPOJIUTA.

HabGnronenue nBM>KEHUS My4YKa 3JIEKTPOHOB B MArHUTHOM ITOJIE.

[TpuHIMT NENCTBUS AIIEKTPOU3MEPUTEIILHOTO npudopa
MAarHUTO3JIEKTPUYECKON CUCTEMBI.

Yuenuueckuit saxcnepumenm, nadopamopnsie padomuol, RPAKMUKYM.

HccenmenoBanre MarHUTHOTO TTOJISI TOCTOSIHHBIX MAarHUTOB.

HccnenoBanre CBOMCTB (peppOMArHeTHKOB.

HccnenoBanue 1eCTBHS MOCTOSSHHOTO MarHUTa Ha PaMKY C TOKOM.

N3mepenue cuibl Ammepa.

N3ydeHne 3aBUCUMOCTH CHIIBI AMITEpa OT CUJIBI TOKA.

Onpenenenne MarHUTHOW MHAYKIIMM HA OCHOBE M3MEPEHUS CHIIBI AMIiepa.

Tema 5. dnexkmpomacHumnas uHOYKyu.

SIBieHue DNEKTPOMArHUTHOW MHAYKIMU. IIOTOK BekTOpa MarHUTHOU
uHaykiuu. OJIC wuHAyKuMu. 3aKOH 3JIEKTPOMAarHUTHOM WHAyKiuu Dapajes.
Buxpeoe anektpuueckoe nose. Toku Dyko.

OJIC mHAyKIMM B NPOBOJHHKE, ABWKYIIEMCA B OJHOPOJHOM MAarHUTHOM
ToJIE.

[IpaBuo Jlenua.

NunyxktuBHOCTh. KaTylika HMHAYKTUBHOCTH B II€MH TOCTOSTHHOTO TOKa.
SBnenune camonnaykuuu. I1C caMOMHIAYKIINH.

DHEPrust MAarHUTHOTO TTOJIS1 KATYIIKH C TOKOM.

DIEeKTPOMarHUTHOE TOJIE.

TexHuyeckue yCTpOMCTBA M TEXHOJOTMYECKHUE IPOLECCHI: MHAYKLMOHHAS
I€Yb, COJICHOU/, 3alIUTa OT JIEKTPU3ALMH TEJ MPU ABUKEHUHA B MArHUTHOM IOJIE
3emu.

Hemoncmpayuu.

Hab6nronenue siBjeHUS 3JIEKTPOMAarHUTHOM WHTYKITUU.

HccnenoBanne 3aBucumMoctd IJIC MHAYKIMM OT CKOPOCTH W3MEHEHUS
MAarHuTHOTO MOTOKA.



[IpaBuiio Jlenna.

[TaneHrie MarHuTa B aJlOMUHUEBOM (MEIHOM) TpyOe.

SIBneHne caMOMHIYKIIUH.

HccnenoBanne 3aBucumoctd J/]C caMOMHAYKIMU OT CKOPOCTH WU3MEHEHUS
CUJIBbI TOKA B LEIH.

Yuenuueckuii skcnepumenm, nadbopamopnsie padomul, npAKMUKYM.

HccnenoBanue sSIBIEHUS 3JIEKTPOMArHUTHOW UHAYKITUU.

Onpenenenne MHIYKIUU BUXPEBOIO MArHUTHOTO TOJISL.

HccnenoBanue sIBICHUS CAMOUHAYKIIWH.

COopka MoJienH 3JIEKTPOMarHUTHOTO TeHepaTopa.

Paszpneu S. KoJsieOanusi ¥ BOJTHBI.

Tema 1. Mexanuueckue Koiedanus.

Konebarenbnas cucrema. CBOOOHBIE KOJICOAHUSI.

["apmonunyeckue konebaHusi. Kunemarnueckoe U JTUHAMUYECKOE OMHCAHUE.
DHepreTuuecKoe ONMHUCAHUE (3aKOH COXPAaHEHUsI MEXaHUYeCKOoW 3Hepruu). BeiBoa
JMHAMUYECKOT0 OMUCAHUsI TAPMOHUYECKUX KOJICOAHUN M3 MX DHEPreTUUECKOTo U
KMHEMaTUYECKOTO OTTUCAHUSI.

Amruiutyna U ¢asza konebanuil. CBA3b aMIUIUTYAbl KOJIEOAHUM HCXOJIHOMN
BEJIMYMHBI C aMILTUTYIaMU KoJIeOaHUH €€ CKOPOCTU U YCKOPEHUSI.

[lepuon u yactora koneOGanuid. Ilepuon ManbiX CBOOOJHBIX KOJIeOAHMI
MaTeMaTH4eckoro wmastHuka. Ilepuos CBOOOJHBIX KOJEOAHUN MPYKUHHOTO
MasiTHUKA.

[TonsiTue o 3aryxarouux kKonebanusx. BeiHyx)aeHHbIe KoeOanus. Pe3onanc.
Pe3onancHas kpuBas. BiusHue 3aryxaHus Ha BHUJ PE30HAHCHOW KPUBOW.
ABTOKOJIEOaHUS.

TexHHuecKue yCTpONUCTBAa U TEXHOJIOTMYECKUE MPOLIECCHl: METPOHOM, YaChl,
KaueJu, My3bIKaJIbHbIe MHCTPYMEHTHI, ceiicmorpad.

Jemoncmpayuu.

3amnuch K01e0aTeIbHOro ABMKEHUS.

HabGnrogenne He3aBUCUMOCTH MEPHOJA MAJIbIX KOJieOaHUil rpy3a Ha HUTU OT
aAMILUTATY/IBI.

HccnenoBanue 3aTyxaromux KojaeOaHuii 1 3aBUCUMOCTH Mepruoa CBOOOTHBIX
KOJICOAHHI OT COPOTHBIICHHUS.

HccnenoBanune kosnebaHMM Tpy3a Ha MACCUBHOM TPYyXKUHE C IIEJIbIO
dhopMupoBaHUsI MPEICTABICHUN 00 UICATBHOM MOJIENN MPYKMHHOTO MasiTHUKA.

3aK0H COXpaHEHUS YHEPTUU NPU KOJICOaHUSIX Tpy3a Ha MPY>KUHE.

HccnenoBaHue BoIHYKIECHHBIX KOJICOAHUIH.

Hab6mronenne pe3oHanca.

Yuenuueckuit sxcnepumenm, nadopamopnsvie padomut, nPpAKmMuKym.



W3mepenne mnepuona CBOOOHBIX KOJIEOAHMM HHUTSAHOTO W MIPYKHHHOTO
MasTHUKOB.

N3y4yeHue 3aKOHOB JBUKEHUS Teja B XOJ€ KOJeOaHN Ha yIIPYTOM IO/BECE.

M3yyeHue ABUKEHUSA HUTAHOTO MasiTHUKA.

[TpeoOpa3oBanue FHEPTUM B IPYKUHHOM MASITHUKE.

HccnenoBanre yObIBaHUS aMIUIUTY/IbI 3aTyXaOINX KOJIEOaHUM.

HccnenoBanre BbIHYXACHHBIX KOJIEOaHUM.

Tema 2. dnexmpomaznummnbsie Ko1e0anus.

KonebatenbHbiii KOHTYp. CBOOOJHBIE AIIEKTPOMAarHUTHBIE KoOJIOaHUS B
u7canbHOM KoJsiebaTenbHOM KOHType. Popmyna TomcoHa. CBs3p aMIUIMTYAbI
3apsa KOHAEHCATopa C aMIUIMTY0M CHIIbI TOKA B KOJIEOATEIbHOM KOHTYDE.

3aKOH COXpAaHEHUs SHEPTUH B UACAITBHOM KOJE0ATeIbHOM KOHTYpE.

3aryxarommue 3JIEKTPOMATrHUTHBIE Kosie0aHusl. BrIHyX1€HHBIE
AJIEKTPOMarHUTHbIE KOJIeOaHusl.

[lepemeHHBII TOK. MOIIMHOCTh MEPEMEHHOTO TOKA. AMIUIUTYJHOE H
JEHCTBYIOLIEE 3HAYEHUE CHIIBI TOKA W HANpsDKEHHUS MpU PA3IMYHOM (opme
3aBUCUMOCTH IEPEMEHHOIO TOKa OT BPEMEHH.

CHHyCOMIAJIBHBIN TIEPEMEHHBIA TOK. Pe3ucTop, KOHJEHCAaTop M KaTyIlKa
VWHIYKTUBHOCTH B LE€NM CHHYCOMJAIBHOIO IEPEMEHHOI0 TOKa. Pe30HaHC TOKOB.
Pe3onaHc HanpsKeHU.

WUneansubiidi  Tpancopmatop. IlpomsBoacTBo, mnepeaada W NOTPeOICHHE
IIEKTPUYECKON SHEPTHH.

DKOJIOTUYECKHE PHUCKU IPU IPOU3BOACTBE AeKTposHepruu. KymbeTypa
VICITOJIB30BAHUS JIEKTPOIHEPTUU B IIOBCETHEBHOM KU3HU.

TexHUYeCcKUe yCTPOICTBA M TEXHOJOTMYECKHE MPOLECCHI: AIEKTPUUYECKUI
3BOHOK, T€HEPATOP MEPEMEHHOT0 TOKA, TMHUH JIEKTponepeiay.

Jemoncmpayuu.

CB0OOOIHBIE AJIEKTPOMArHUTHBIE KOJICOaHUSI.

3aBUCUMOCTh 4acCTOThI CBOOOJHBIX KOJEOAHUIN OT MHIYKTUBHOCTU U EMKOCTH
KOHTYpaA.

OcuumiorpaMMbl AIEKTPOMAarHUTHBIX KOJIEOAHUIA.

['eneparop He3aTyXalOMIUX JIEKTPOMArHUTHBIX KOJICOAHMIA.

Mopesnp 31eKTPOMAarHuTHOTO TeHEPaTopa.

BbIHyXIeHHbIE CUHYCOUJAbHbIE KOJIEOaHUS.

Pe3uctop, KaTymika MHAYKTUBHOCTH W KOHJIEHCATOp B LIEMH NEPEMEHHOTO
TOKaA.

Pe3oHaHC mnpu MOCIENOBAaTEIbHOM COEIWHEHHH pE3UCTOpa, KaTYyIIKH
VWHIYKTUBHOCTH U KOHJIEHCATOPA.

VY CeTpoiicTBO M MPUHIMI AEUCTBUS TpaHCPopMaTopa.



Mopens TMHUYN IEKTPONEPENAUH.

Yuenuueckuii skcnepumenm, nabopamopnsie padomul, npaKmMuKym.

Nzyuenue tparncopmaropa.

HccnenoBanre MEpEMEHHOTO TOKA 4Yepe3 IOCIEAOBATEIbHO COCIUHEHHBIC
KOHJICHCATOP, KaTYLIKY U PE3UCTOP.

HabGnrogenue 3;1eKTpOMarHUTHOTO PE30HAaHCA.

HccnenoBanue paboThl MICTOYHUKOB CBETA B LIETIM IEPEMEHHOTO TOKA.

Tema 3. Mexanuueckue u 31eKMpPOMAZHUNHbBIE 60JIHDbI.

MexaHnueckue BOJIHBI, YCJIOBUA HMX pacnpocTpaHeHus. llomepeunbie u
MPOJOJbHBIE BOJHBL. llepuon, CKOpOCTh pacmpoCTpaHEHHUs W JJIMHA BOJIHBL.
CBoiicTBa MEXaHMYECKHX BOJH: OTpa)XCeHHE, MpeloMJeHHe, MHTephEpeHUUs H
T paKIms.

3Byk. CxopocTb 3ByKa. ' poMKoCTh 3ByKa. Beicota ToHa. TeMOp 3ByKa.

[ITymoBO€ 3arpsi3HEHUE OKPYIKAIOIIEH CPEMBI.

DNEKTPOMArHUTHBIE BOJIHBI. Y CIIOBUSI U3ITyYEHHUS AJIEKTPOMATHUTHBIX BOJIH.
B3auMHas opreHTalys BEKTOPOB B 3JIEKTPOMArHUTHON BOJIHE.

CBoHCTBa  DJEKTPOMArHUTHBIX  BOJH:  OTPaXX€HUE,  NPEIOMIICHHUEC,
noJisipu3anys, uHTepdepeHus u qudpakius.

[IIxana 3J€KTPOMAarHUTHBIX BOJIH. [IprMeHEHUE 3JIEKTPOMArHUTHBIX BOJIH B
TEXHUKE U OBITY.

[IpyHIMTBI paguOCBs3U U TeNeBUACHUA. Pannonokanus.

DNEKTPOMAarHUTHOE 3arpsiI3HEHUE OKPYIKAOIIEH CpeIbl.

TexHuyeckue yCTpOMCTBA M MPAKTUUYECKOE NPUMEHEHHE: MY3bIKAIbHBIC
WHCTPYMEHTHI, pajiap, paaIuonpuéMHUK, TEIIEBU30p, aHTeHHa, Tenedon, CBU-nieup,
yJIBTPa3BYKOBask JUArHOCTUKA B TEXHUKE U MEIULIMHE.

Hemoncmpauuu.

OOpazoBaHue 1 pacpOCTPaHEHUE MONEPEYHBIX U MPOJI0JIbHBIX BOJIH.

KoneOmromnieecs Te10 Kak HCTOUHUK 3BYKa.

3aBUCUMOCTbD JJIMHBI BOJIHBI OT YaCTOThI KOJIEOAHU.

HabGnrogenue orpaxeHus: M NpeJoMIICHUS] MEXaHUYECKHUX BOJIH.

Hab6nronenue nntepdepeHnu u qudpakiiii MEXaHUYECKUX BOJIH.

AKYCTUYECKHI pE30HAHC.

CBoiicTBa ylbTpa3ByKa U €ro NpUMEHEHUE.

HabGntogenue cBsI3u TPOMKOCTH 3ByKa M BBICOTHI TOHA C aMIUIUTYAOW H
4acTOTOM KoJeOaHUM.

HccnenoBanne CBOWCTB DJIEKTPOMArHUTHBIX BOJIH: OTpa)KeHUe,
pesIoMJICHUE, TOJSIpU3anus, Tudpakius, UHTephepeHITUsI.

Oo6napyxeHue nHGPaKpacHOTO U YIbTPAPHOIETOBOTO U3TyUEHHUH.

Yuenuueckuit sxcnepumenm, nadopamopnsie padomut, nPAKmMuKym.



N3ydyeHne napaMeTpoB 3ByKOBOU BOJIHBI.

N3ydeHne pacnpocTpaHeHHs 3BYKOBBIX BOJIH B 3aMKHYTOM IIPOCTPAHCTBE.

Tema 4. Onmuka.

[IpssMONTMHEWHOE pacHpOCTPaHEHHE CBETA B OJHOPOIHOM cpene. Jlyd cBera.
To4eyHbIll HICTOYHUK CBETA.

OTtpakeHne cBera. 3aKOHbI OTpakeHusl cBeTa. [locTpoeHne n3o0pakeHui B
wiockoM 3epkane. Cepudeckue 3epkana.

[Ipenomnenue cBera. 3aKOHBI MPEIOMIICHHUS CBeTa. AOCOMIOTHBIN MOKa3aTesb
npeiaomiieHusl. OTHOCUTENBHBIN MOKa3aTellb npesioMiieHus . [I0CTOSHCTBO 4acTOThI
CBETAa M COOTHOLICHWE [JIMH BOJIH NPU IEPEXOAE MOHOXPOMATHYECKOTO CBETA
yepes rpaHully paszena AByX ONTHYECKUX CPEN.

Xox nmyueit B mpusme. [ucnepcust cBera. CiiokHbIA cocTaB O€Ioro cBeTa.
LBer.

[lonHoe BHyTpeHHee oTpaxkeHue. IIpenenapHblil yroyl IOJIHOrO BHYTPEHHErO
OTPaKECHMUS.

ColOuparome u pacceuBaroliie JuH3bL. ToHKas JuH3a. DOOKyCHOE
paccTOsIHUE M ONTHYECKass Cuia TOHKOW JIMH3bL. 3aBUCUMOCTH (DOKYCHOTO
paccTOsiHUS TOHKOM c(epuyeckoil JHMH3bI OT €€ FeOMETPUM U OTHOCHUTEIHHOTO
MOKA3aTes MPETOMIICHUS.

@opmysia TOHKOW JIMH3BL. Y BEIUYECHHUE, TaBAEMOE JIMH30M.

Xon Jy4a, MPOMEAIIETO JIMH3Y MOJ IPOU3BOJBHBIM YIJIOM K €€ TJIaBHOU
ontuuecko ocu. IlocTpoeHne wu300paXeHU TOYKM W OTpe3Ka MpsMOMl B
COOMPAOIINX U PACCEUBAIOIIMX JIMH3aX U UX CUCTEMaX.

Ontuueckue npudopsl. Paspemaromas cnoco6HocTh. a3 kak ontuyeckas
CUCTEMA.

[Ipenenbl NPUMEHUMOCTH T€OMETPUYECKON ONITUKH.

BonnoBass ontuka. Wutepdepenmnus cBera. KorepeHTHblE HCTOYHUKH.
YcnoBusi HaOMOIEHUS MaKCUMyMOB M MHUHHMYMOB B UHTEP(PEPEHIIMOHHOU
KapTHHE OT JBYX KOTEPEHTHBIX HCTOYHUKOB. [Ipumepsl kimaccmueckux
UHTEP(PEPEHIIMOHHBIX CXEM.

Hudpaxuus cBera. JudpakiuonHas pemérka. YclIoBUE€ HAOIIOICHUS
INIABHBIX ~MaKCMMyMOB TIpM TAaJE€HUM MOHOXPOMATHYECKOTO CBETa Ha
TU(GPaKIIMOHHYIO PEIIETKY.

ITonsapuzanus csera.

TexHuueckue yCTpOWCTBA M TEXHOJOIMYECKUE IMPOLIECCHl: OYKH, JIyIIa,
nepuckon, Qoroamnmapar, MUKPOCKOI, MPOEKIIMOHHBIN ammapart, MpOCBETICHUE
OTITUKH, BOJIOKOHHASI ONITHKA, TU(PPAKITMOHHAS PEIIETKA.

Hemoncmpayuu.

3aKOHBI OTPAKEHUS CBETA.



HccnenoBanne mpeaomMiIeHUs CBETA.

HaOnronenue noJiHOro BHyTPEHHETO OTpakeHusi. Mojienb CBETOBO/IA.

HUccnenoBanne Xoja CBETOBBIX ITYYKOB 4YEpe3  ILIOCKOMAPaLIEIbHYIO
IJIACTUHY U IPU3MY.

HccnenoBanue CBOMCTB N300paK€HUH B JTMH3AX.

Moaenn MUKpPOCKOITA, TEJIECKOIIA.

Hab6mronenune naTepdepennm cBera.

HaOmrogenre 1BeTOB TOHKUX TUIEHOK.

HaGmronenue nudpakiuu cBera.

N3yuenne nudppakiIMOHHON PEIETKH.

Habnronenune nudpakiimoHHOTO CIIEKTpA.

HaOnronenue nucnepcuu cBera.

HabGmronenue nonsipusanuu cBeTa.

[IpuMeHeHuE MONSIPOUIOB JIJISI U3YUEHHS] MEXaHUYECKUX HAIPSHKEHUN.

Yuenuueckuit sxcnepumenm, nadopamopnsvie padomul, RPAKMUKYM.

N3Mepenue nokaszarens NpeioMIICHUS CTEKIIA.

HccnenoBanre 3aBUCUMOCTH (POKYCHOTO pAcCTOSIHUSI OT BellecTBa (Ha
pUMEPE KUJTKUX JTHH3).

N3mepenrie PoKyCHOTO paCCTOSIHUS pacCEUBAIONTUX JIUH3.

[TonyueHnne n300pakeHUsI B CUCTEME U3 MIIOCKOTO 3€pKajia U JIMH3BI.

[TonyueHnne n300pakeHusi B CUCTEME U3 IBYX JIMH3.

KoHcTpynpoBaHue TEIECKOMUYECKUX CUCTEM.

Hab6mronenue nudpaxiuu, nHTep)EepeHIIny 1 OJISIpU3aIIN CBETA.

N3yueHne noyisipu3alvi CBETa, OTPAKEHHOTO OT MOBEPXHOCTU JUAJIEKTPHUKA.

N3yuenne uaTepdepeHIInM JIa3epHOTO U3JIYyUEHHUS Ha IBYX IIEISX.

HaOmronenue nucnepcum.

Hab6mronenue u uccnenoBanue AUQPPaKIuOHHOTO CIIEKTpA.

N3mepenune IrHbBI CBETOBOM BOJIHBI.

[Tonydyenue crnekTpa U3Iy4eHHUs] CBETOAMOMA MPU MOMOIIM AUPPAKIUOHHOM
PELIETKMU.

Pa3znen 6. OCHOBBI CIeHAJIBbHON TEOPHUHU OTHOCUTEILHOCTH.

I'panuubl  NPUMEHMMOCTM  KJIACCMYeCKOM  MexaHuku.  [loctynarsl
CIEIUAIBHOW TEOPUU OTHOCUTEIHHOCTH.

[IpocTpancTBeHHO-BpeMeHHOM  uHTepBal. [IpeoOpazoBanusi  JlopeHria.
VYcioBue npudMHHOCTA. OTHOCHUTEIBHOCTh OJHOBPEMEHHOCTU. 3aMEJICHUE
BPEMEHU U COKPAIICHUE JJIHBI.

DHeprus U UMNYJIbC PEIATUBUCTCKON YaCTUIIBI.

CBs13b MaccChl C SHEPrUed U UMITYJILCOM PEITUBUCTCKON YaCTULIbl. DHEPTU
MTOKOSI.



TexHuyeckue yCTpOMCTBA M TEXHOJOTHYECKHE MPOIECCHl: CIYTHUKOBBIC
MPUEMHHKHU, YCKOPUTETHU 3aPSIKEHHBIX YaCTHIL.

Y4eHNYeCKUH IKCIIEPUMEHT, JIA0OPaTOPHBIC PAOOTHI, MPAKTUKYM.

OnpeneneHue UMIYyJIbca W DHEPIUM  PEISTUBUCTCKUX dYacTuil (1o
dboTorpadusiM TPEKOB 3apSIKEHHBIX YACTHUI] B MATHUTHOM I10J1€).

Pasznea 7. KanToBas ¢pusuka.

Tema 1. Kopnyckyaapno-6011060ii oyaiusm.

PaBHOBEeCHOE TEIJIOBOE M3JIy4YeHHE (M3IydeHHE aOCOIIOTHO YEPHOTO Tea).
3akoH cMmemieHus Buna. ['unoresa [1naHka o kBaHTax.

@DOTOHBI. DHEPrUs U UMITYJIbC (POTOHA.

dotordpdext. Ompitel A. I'. CroneroBa. 3akonbl hoTodPdekra. YpaBHCHHE
OunmTerHa 11 Gororddexra. «Kpacnas rpanuma» Goroaddekra.

JlaBnenue cBera (B YAaCTHOCTH, JIaBJICHHE CBeTa Ha a0COJIIOTHO
MOTJIOMIAIONIYI0O M a0COJIIOTHO OTpaXkawlryto moBepxHocTh). Ombitel I1. H.
JleOeneBa.

BosHoBBIE cBOMCTBa yactul. Bonnel ne bpoira. Jnuna BosHb! 1e bpoins u
pa3Mepbl 00JacTH JIOKAJIM3alUu JABWXKYylIelcsa yactuubl. KopmycKymnspHo-
BOJIHOBOM Jyanu3Mm. Judpakiius 351eKTpoHOB Ha KpUCTAILIaX.

Crneunduka uzmepeHuii B Mukpomupe. COOTHOIIECHUSI HEONPEIeIEHHOCTEH
['eitzenbepra.

TexHHYeCKre YCTPOMCTBA M TEXHOJOTHYECKHE MPOLECCHI: CIIEKTPOMETD,
dboTosnemMeHT, (HOTONATYUK, TYHHEIBHBI MHUKPOCKOI, COJIHEUHas Oarapes,
CBETOUOI.

Jemoncmpayuu.

®oTo3(PheKT HA YCTAaHOBKE C [IMHKOBOM IJIACTUHOM.

HccnenoBanue 3ak0HOB BHEIIHETO (PoTodddeKTa.

HccnenoBanre  3aBUCHUMOCTH  CONPOTHUBJICHUS  MOJYOPOBOJHHKOB  OT
OCBELIEHHOCTH.

CBeToauon.

Conneunas Oarapest.

Yuenuueckuit sxcnepumenm, nadopamopnsvie padomul, nPAKMUKyMm.

HccnenoBanne ¢poTope3ucTopa.

N3mepenune nocrosiaHol [1manka Ha ocHOBE HcciieoBanus GoTodddexra.

HccnenoBanre 3aBUCUMOCTH CUJTBI TOKA Y€Pe3 CBETOIUO] OT HAPSIHKEHUSI.

Tema 2. @usuka amoma.

OnbITEl O KCCIEIOBAHHUIO CTpOeHUs atoMma. IlnaHerapHas Mojenb aToMma
Pezepdopna.

[Toctynater bopa. M3ny4yenue u nornonienre (pOTOHOB MPHU MEPExXojie aTomMa
C OZJHOTO YPOBHSI DHEPI'UU HA IPYIOM.



Bunel ciexktpoB. CnekTp ypoBHEN SHEPIrUU aToMa BOJIOPOJA.

CrnoHTaHHOE U BBIHYKJIEHHOE U3IyueHue ceeta. Jlazep.

TexHuyeckue yCTpOMCTBA M TEXHOJOTHMYECKHE MPOLECCHI: CIEKTPAIbHBIN
aHanu3 (CIEKTPOCKOII), JIa3ep, KBAHTOBbIN KOMIIBIOTED.

Jemoncmpayuu.

Mopnens onsita Pesepdopra.

HabGnronenue JIMHEHYaThIX CIIEKTPOB.

YCTpONCTBO U ICUCTBUE CUETUMKA MOHUZUPYIOIINX YACTHII.

Ornpenenenue JUIMHBI BOJIHBI Ja3€pPHOTO U3TyYCHHUS.

Yuenuueckuit sxcnepumenm, nadopamopnuvie padomul, npAKmMuKym.

Habnronenue IMHEHYaToro CuexTpa.

HccenmenoBanne CriekTpa pa3peKeHHOTO aTOMapHOTO BOAOPOAA U U3MEPEHHE
nocTossHHOM Punbepra.

Tema 3. Duszuka amomMHO20 A0PA U INEMEHMAPHBIX YACUY,.

Hyxnonnass monens snapa [eiizenOepra—MBanenko. 3apsa siapa. MaccoBoe
yucio sapa. M30Tonsl.

PannoaktuBHOCTE. Aunbda-pacnaj. OJNEKTPOHHBIA M TO3WTPOHHBIN Oera-
pacnan. I'amma-usiyyeHue.

3aKkOH pPaJANMOAKTUBHOTO pacnaga. PaanoakTWBHBIE HM30TONBI B IPHUPOJE.
CBOICTBa MOHHU3UPYIOLIETO M3IyYCHMs. BIusHME pAIMOAKTUBHOCTH HA >KUBBIE
opranu3mbl. EcrecTBeHHBIN QOH n3nydueHus. Jlozumerpus.

OHeprus CBA3U HYKJIOHOB B siipe. SnepHbie cuibl. JledekT Macchl spa.

Anepubie peakuuu. [lenenue u cuntes saep. Anepusie peaktopsl. [Ipodiembl
YIOPABJISIEMOTO TEPMOSJIEPHOTO CHHTE3a. OJKOJIOTMYECKHE AaCHEKThl PpPa3BUTHUSA
AJIEPHON DHEPTETUKH.

Mertonp! perucTpanyy U UCCIIETOBAHUS DIEMEHTAPHBIX YaCTHII.

OyHaaMEHTaJbHbIE B3aUMOJECUCTBUSA. bapuoOHBI, ME30HBI U JICNITOHBI.
[IpencraBnenne o CtanaapTHO# Moaenu. KBapk-TitooHHas MOAENb aApPOHOB.

®usuka 3a npeaenamu CrtaHgaptHo Mojenu. TéMHas marepus U TEMHas
DHEPIUsl.

EnuHcTBO PU3nyueckoil KapTUHBI MUPA.

TexHuyeckue yCTpoucTBa U TEXHOJIOTHUECKUE IIPOLIECCHI: JO3UMETP, Kamepa
Bunbcona, saepHBI  peakTop, TEPMOSIEPHBIM peakTop, aToMmHas OomoOa,
MarHUTHO-PE30HaHCHask TOMOrpadusi.

Yuenuueckuit sxcnepumenm, nadopamopnuie padomul, RPAKMUKYM.

HccnenoBanre TpeKOB 4acTHIL (TI0 TOTOBBIM (oTOrpadusim).

HccnenoBanue paanoakTUBHOTO ()OHA C UCTIOIB30BAHUEM JI03UMETPA.

N3ydenue noriouieHust OeTa-4yacTUl] aTFOMUHHAEM.

Paszgen 8. DiemMeHTHI ACTPOHOMUM U ACTPOPU3HKH.



Otanbl pa3BUTHs acTpoHoMmuu. [IpukinaaHoe 1 MUPOBO33PEHYECKOE 3HAUCHHE
actpoHomuu. [IpUMEHMMOCTH 3aKOHOB (UBUKHA IS OOBICHEHHS TPUPOIBI
KOCMHUYECKUX O0BEKTOB.

Metonbpl acTpOHOMUYECKUX HccaeqoBaHUl. COBpPEMEHHBIE ONTHYECKUE
TEJIECKOTIbI, PAIUOTEIIECKOIIbI, BHEaTMOC(EpHast aCTPOHOMHUS.

Bun 3Bé3gHoro ueba. Co3Besnus, sSpKkue 3BE3ABI, IUIAHETHI, UX BHIUMOE
JIBUKCHUE.

CosiHeuHas cucrema.

Counnne. ConHeuHasi akTUBHOCTb. McTounuk sHeprun CoHIa U 3BE3 .

3BE3/1bI, X OCHOBHBIE XapaKTEPUCTUKU. J[MarpamMmma «CeKTpaabHbIN KJIacc —
CBETUMOCTB». 3BE3/IbI TJIABHOM IIOCIIEIOBATEILHOCTH. 3aBUCHMOCTh «Macca —
CBETUMOCTBY» JUISl 3BE3]l TJIABHOM MOCJIEAOBATEIBHOCTU. BHyTpeHHEe CTpoeHue
3BE37. COBpEMEHHBIC MPEJCTABICHUS O MPOUCXOXKACHUU U 3Botonu CojHIa U
3BE3/. DTambl )KU3HU 3BE3.

Muneunsiii I[lyte — nama I'amaktuka. [lonoxenne u aBmwxkeHue CoyHUA B
["anmaktuke. Tunel ranaktuk. Paguoranaktuky m kBazapbl. UEpHBIE NBIPHI B SApPAX
TraJIaKTHK.

Bcenennas. Pacmpenne Beenennoit. 3akon Xa00ua. Pazberanue rajgakTuk.
Teopust bonpiioro B3peiBa. PemkTOBOE M3ITyUeHHUE.

Macmtabnas ctpyktypa Beenennoid. MeraranakTuka.

Hepeménnbie mpobsieMbl aCTPOHOMUM.

Yuenuueckue naonrooenus.

Habmronenus 3BE3mHOr0 HeOa HEBOOPYKEHHBIM TJ1a30M C HCIIOJIB30BaHUEM
KOMITBIOTEPHBIX TPUJIOKECHHUHN ISl OTPEICIICHHS TTOJI0KECHHSI HeOSCHBIX 00BbEKTOB
Ha KOHKPETHYIO JaTy: OCHOBHbIE cO3Be3ausd CeBEpHOIro MOJyIIapus WU SIPKUE
3BE3ILI.

HaGmronenuss B Ttenmeckon JIyHbI, TJIaHET, TyMaHHOCTEM U 3BE3AHBIX
CKOILJICHUU.

Pu3nvecKuil MPaKTUKYM.

Cnoco0bl n3mMepenusi (U3NYECKUX BEIMYUH C UCIOIh30BAaHUEM aHAJIOTOBBIX
U UGPOBBIX U3MEPUTENBHBIX MTPUOOPOB M KOMIBIOTEPHBIX JATYUKOBBIX CHUCTEM.
AOCOIOTHBIC U OTHOCUTEIbHBIE TIOTPEITHOCTH U3MEPEHUHN (U3NUECKUX BEIUUMH.
O1ueHka rpaHul] HOTPEUTHOCTEN.

IIpoBeneHME  KOCBEHHBIX  HU3MEPEHUM, MCCIEHOBAHUNA  3aBUCUMOCTEU
bu3MUecKuX BETUYHMH, NPOBEpKAa MPEHJIOKEHHbIX TUnore3 (BbIOOp u3 pador,
OMMCAHHBIX B  TEMATHYECKUX  pazdenax «YUYEHUUYECKUUA  HKCICPHUMEHT,
nabopaTopHbIe pabOThHI, TPAKTUKYM ).

O06o0mariiee NOBTOPEHUE.



O0o0uIeHne 1 cucTeMaTH3alus COJEp KaHUsl pa3leioB Kypca «MexaHukay,
«MonekynspHas pu3nka U TepMOIUHAMUKA», « DIEKTpoauHaMHKay, «Konebanus
U BOJHBDY, «OCHOBBI CIELHAIBHON TEOPUU OTHOCHTEIBbHOCTH», «KBaHTOBas
busnka», «IEMEHThI aCTPOHOMUH U aCTPODUZUKIY.

Ponb Qu3uku W acTpOHOMHM B DKOHOMHUYECKOW, TEXHOJOTUYECKOMH,
COLIMAJILHON M ATHUYECKOH cepax NedaTeIbHOCTH YelI0BeKa, pOJib U MECTO (DU3UKH
Y aCTPOHOMMH B COBPEMEHHOM HAy4YHOW KapTHHE MHUPA, 3HAUECHUE ONMMCATEIbHOM,
CUCTEMATH3UPYIOIICH, OOBSCHUTEIIBHOM M MPOTHOCTHYECKOW  (DYHKIUH
busndeckoil Teopuu, poiib GU3NUECKON TEOpUU B POPMUPOBAHUM MPEACTABICHUM
0 (u3NYeCKOW KapTHUHE MHUPA, MECTO (PU3UYECKON KAPTUHBI MUpPa B OOIIEM psIY
COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX IIPEACTABIECHUN O IPUPOJIE.

Me:xnpeamMeTHble CBSI3H.

N3yuenne kypca ¢usuku yriyonénHoro ypoBHs B 11 kiacce
OCYULIECTBIISIETCSL C YUETOM COJIEPKATEIIBHBIX MEKIIPEAMETHBIX CBA3EH C Kypcamu
MaTE€MaTUKH, OMOJIOTUH, XUMUHU, TEOrpapuu U TEXHOJIOTUH.

Mesicnpeomemmuvie ROHAMUA,C6AZAHHBIE C UYUECHUEM MEMOO06 HAYUHO20
NnO3HaHUA: SBICHHWE, HAay4YHbId (DakT, rumoresa, (pU3MUecKas BEIUUYMHA, 3aKOH,
Teopusi, HAOIIOACHHE, DKCHEPUMEHT, MOJEIMPOBAHUE, MOJENb, H3MEpPEHHE,
MOTPEIIHOCTA U3MEPEHU, U3MEPUTENIbHBIE TPUOOPHI, IU(PpOBast 1abopaTopusl.

Mamemamuka: pelIeHUE CUCTEMBl YpaBHEHUWW. TpPUTOHOMETPHUUYECKHUE
(yHKUMU: CUHYC, KOCUHYC, TAHT€HC, KOTAHT€HC, OCHOBHOE TPUTOHOMETPUUECKOE
TOXJIE€CTBO. BEKTOPBI M HMX IMPOEKIUU HAa OCH KOOPIMHAT, CIOKEHUE BEKTOPOB.
[IpousBoaHbie 37eMeHTapHBIX (GYyHKIUNA. [Ipu3Haku mNOMOOMST TPEYTrOJHHHUKOB,
oTpejiesIeHHE TUIONIAIN TIIOCKUX PUTYp U 00bhEMa Tell.

Buonocus: >nektpuyeckue SBICHUS B JKUBOW MpUpoOnE, KosieOaTelbHbIE
JNBWKEHUS B SKMBOM TNPUPOJE, SKOJOTWYECKHE PUCKU TpH MPOU3BOJICTBE
AIIEKTPOSHEPTUH,  DIIEKTPOMAarHUTHOE  3arps3HEHHE  OKPYKAIOIIEW  Cpensl,
yJIbTPa3BYKOBass JUArHOCTUKA B MEJUILIMHE, ONTUYECKHUE SIBJICHUA B KUBOU
IIPUPOJIE.

Xumusa: CTpOEHHE aTOMOB Y MOJIEKYJ], KPUCTAILIMYECKAs! CTPYKTypa TBEPABIX
T€Jd, MEXaHU3Mbl OOpa30BaHUS KPHUCTAUIMYECKON pEIIETKH, CHEKTpaIbHBINA
aHaJIN3.

T'eocpaghusa: wmarHuTHblE MOJIOCAa 3€MIIM, 3QJI€KH MArHUTHBIX — PY/I,
dhoTochEMKa 3eMHOM MOBEPXHOCTH, cericMorpad.

Texnonozusn: TPUMEHEHHE IIOCTOSIHHBIX MArHHUTOB, 3JIEKTPOMAarHUTOB,
AJIEKTpOJIBUTATENb SIKOOM, reHepaTtop MEepeMEHHOTOo TOKA, MHAYKIMOHHAs IeYb,
JIMHUM 3JIEKTpONEpeay, 3J1€KTPOJBUraTelb, pajap, paluonpuEMHHUK, TEIEBU30D,
anTeHHa, teiepoH, CBY-meub, yabTpa3ByKoBass JMArHOCTUKa B TEXHHKE,



HpOCKHHOHHBIﬁ aIrImapar, BOJIOKOHHAA OIITHKA, COJIHCYHAA 6aTape;1, CIIYTHUKOBBIC
HpI/IéMHI/IKI/I, sAACpHas SHEPIreTUuKa U 3KOJOIrH4CCKUC aCIICKThI ee pa3sBUTHA.



[INIAHUPYEMBIE PE3VYJIbTATBI OCBOEHUA ITPOI'PAMMEI 110 ®U3UKE
HA VYPOBHE CPEAHEI'O OBIIEI'O OBPA3OBAHUAINMYHOCTHBIE
PE3VJIBTATDI

JIMYHOCTHBIE PE3YJIbTATbI

JInuHOCTHBIE Ppe3yJbTaThbl OCBOCHHS YyuyeOHoro mnpeaMera «Duzukay
JIOJDKHBI OTpa)kaTh TOTOBHOCTh U CITIOCOOHOCTH O0YYAIOIINXCSI pYKOBOACTBOBATHCS
chOpMHPOBAHHON BHYTPEHHEW TO3WIMEH JIMYHOCTH, CHUCTEMON IIEHHOCTHBIX
OpUCHTAIlMM, TO3UTUBHBIX BHYTPEHHHUX  YOEKIEHHI, COOTBETCTBYIOIIHUX
TPaJMIIMOHHBIM [IEHHOCTSIM POCCHICKOTO 00IIeCTBa, pacCUIUpEHHE >KHU3HEHHOTO
OMbITA U OMbITA AEATEIBHOCTU B MPOLIECCE pean3alii OCHOBHBIX HaIlPaBIICHUI
BOCIIUTATEIILHON JEATEIIBHOCTH, B TOM YUCJIE B YACTH:

rPaKIAHCKOT0 BOCIIMTAHMS:

e CchOPMUPOBAHHOCTh  TPAXJAHCKOM  TO3MUIIMM  OOydaromerocs  Kak
aKTUBHOTO U OTBETCTBEHHOI'O WICHA POCCUICKOTO OOIIECTBA;

e TMPUHATHE TPAJUIMOHHBIX OOIIEYEIOBEUECKUX TyMaHUCTUYECKUX U
JIEMOKPAaTHYECKHUX LICHHOCTEW;

e TOTOBHOCTb BECTH COBMECTHYIO JIESITEIBHOCTh B MHTEPECAX TPAKIAHCKOTO
oOIIlecTBa, Y4YacTBOBaTh B CaMOYIpaBlI€HWH B  00pa3oBaTeIbHOM
OpraHu3aluy;

e YMEHHE B3aUMOJCUCTBOBaTH C  COLMUAJIBHBIMU  HHCTUTYTAMHU B
COOTBETCTBHHU C UX (PYHKIUSIMU U Ha3HAYCHUEM,;

e TOTOBHOCTb K TYMaHUTApPHOU U BOJIOHTEPCKOU NESTENBHOCTH.

NATPUOTUYECKOI0 BOCIIUTAHUSA:

e chOpMUPOBAHHOCTH POCCUHCKOU rpakIaHCKOU HUJICHTUYHOCTH,
MaTpUOTU3MA;

e IICHHOCTHOE OTHOIIEHUE K TOCYJAapCTBEHHBIM CHMBOJAaM, HOCTHUKECHUSIM
POCCUNCKHUX YUEHBIX B 00J1aCTH (PU3UKU U TEXHUKE.

AYXOBHO-HPABCTBECHHOI'0 BOCIIMTAHMS:

e c(hopMUPOBAaHHOCTH HPABCTBEHHOT'O CO3HAHMS, STUUECKOTO MTOBEICHUS;

e CIHOCOOHOCTH OLICHUBATh CUTYyallMIO U MPUHUMATh OCO3HAHHBIC PEIICHMUS,
OPUEHTUPYACh HAa MOPAIbHO-HPABCTBEHHBIE HOPMBI U ILIEHHOCTH, B TOM
YHUCIIE B AEATEIBHOCTU YYEHOTO;

e OCO3HAHHWE JUYHOTO BKJIaJIa B MOCTPOCHUE YCTOMYMUBOTO Oy IyIIETO.

3CTETUYECKOI0 BOCIIMTAHMS:

e DOCTETHMYECKOE OTHOIICHWE K MHPY, BKJIKOYAs OCTETHUKY HAYYHOTO
TBOPYECTBA, MPUCYIIETO PU3MUECKON HAYKE.

TPYAOBOI'0 BOCIIMTAHUSA:



WHTEPEC K Pa3audHbIM chepaM mpoecCHOHATBHON ACSITEIBHOCTH, B TOM
YUCJE€ CBS3aHHBIM C (U3UKONM ¥ TEXHUKOW, YMEHHE COBEpIIaTh
OCO3HAHHBINA BRIOOpP Oyaymiel mpodeccuu M peain30BhIBATh COOCTBEHHBIC
KU3HEHHBIC TIJIaHbI;

TOTOBHOCTh M CIIOCOOHOCTh K 0Opa3oBaHWI0O W CamMo0Opa30BaHUIO B
o0nacTu GU3HKU HA TPOTSHKEHUN BCEH KU3HH.

IKOJOINYECKOI'0 BOCIIMTAHUSA

c(hOpPMHUPOBAHHOCTh JKOJOTUYECKON KYJIBTYpbI, OCO3HAHUE TJI0OAIBHOIO
XapaKTepa SKOJOTUYECKUX MPoOIieM;

IUIAaHUPOBAHUE M OCYIICCTBJICHHE ACHCTBUN B OKpyKalolled cpene Ha
OCHOBE 3HAHUS 1IeJIel YCTOMYMBOIO Pa3BUTHS YEJIOBEUECTBA;

pacuIMpeHre OmbITa AESATEILHOCTH IKOJOTUYECKON HampaBJIEHHOCTH Ha
OCHOBE UMEIOIINXCS 3HAHUM 0 (PU3HUKeE.

HEHHOCTH HAYYHOI'O IO3HAHMUA:

c(hOpMUPOBAHHOCTh MHPOBO33PEHHUSI, COOTBETCTBYIOLIETO COBPEMEHHOMY
YPOBHIO pa3BUTHS (PU3UUECKON HAYKH;

OCO3HAHWE LEHHOCTH HAy4yHOH AEsSTENbHOCTH, FOTOBHOCTH B IpoLEcce
U3y4eHUs: (PU3MKU OCYIIECTBISATh MPOEKTHYID M HCCIEI0BATEIbCKYIO
JEATEIIbHOCTh MHANBUIYaIbHO U B TPYIIIIE.

METAIIPEJMETHBIE PE3YJIBTATBI

Ilo3HaBaTe/ibHbIE YHHBEPCAJILHbIE yUeOHbIE JeiiCTBUSA
Bba3oBble Jjornueckue a1eiicTBUA:

CaMOCTOATENFHO  (OpMyNIHMpOBaTH U  aKTyaIM3UPOBaTh  MPOOJIEMY,
paccMaTpuBaTh €€ BCECTOPOHHE;

ONpPEAEHATh LENU AEATCIBbHOCTH, 3aJaBaTh MapaMeTpbl U KPUTECPUU HX
JIOCTHXKCHUS,

BBISIBIIATH 3aKOHOMEPHOCTA M MPOTHUBOPEYMSI B PaACCMATPUBAEMBIX
bu3NYeCcKuX SIBICHUSIX;

pa3pabaThiBaTh IJIaH PEHICHHS MPOOJIEMbI ¢ YIETOM aHATN3a UMEIONTUXCS
MaTEpPHUAJIbHBIX U HEMATEPUAIbHBIX PECYPCOB;

BHOCUTHh KOPPEKTHUBBI B JI€STEIBHOCTh, OIICHUBAaTh COOTBETCTBHUE
pEe3yJIbTATOB LIEJSIM, OLICHUBATh PUCKU TTOCIIEICTBUN IESITEIbHOCTH;
KOOPJIMHUPOBaTh M  BBIMOJHATH PabOTy B YCJIOBHUSX peajbHOTO,
BUPTYaJIbHOTO U KOMOMHHUPOBAHHOTO B3aUMO/ICHCTBUS,

pa3BUBATh KPEATUBHOE MBIIIUICHUE TIPU PEIICHUH )KU3HEHHBIX MPOOJIEM.

Ba3oBrbIe ucciaenoBarebCKHe 1eHCTBUA.

BJIAJIETh HAYYHOW TEPMHHOJIOTHEH, KIIFOUEBBIMU MOHATUSMHU ¥ METOJaMHU
buznueckoil HayKu;



BJIAJETh HAaBBIKAMH  y4eOHO-MCCIICIOBATEIILCKOH | MIPOEKTHOMU
NEATeTLHOCTH B 00JacTH (PU3WMKH, CIOCOOHOCTBIO M TOTOBHOCTBIO K
CaMOCTOSATEILHOMY TIOMCKY METOJOB perieHus 3a1ad  (pU3HIeCcKOoro
coAep>KaHUsl, TPUMEHEHHUIO PA3JIMYHBIX METOJ0B MTO3HAHUS;

BJIAJICTh BHUJAMU JICSITEIBHOCTH IO TOJIYYECHHIO HOBOIO 3HAHUA, €r0
WHTEPIPETANN, MPEOOPA30BAHUIO U PUMEHEHHUIO B PA3IMYHBIX YICOHBIX
CUTyalllsIX, B TOM YHCJIC TPU CO3JIaHUM YYEOHBIX MPOCKTOB B 00JIaCTH
bu3uKy;

BBISIBJIATh MPUYMHHO-CJIC/ICTBEHHBIE CBSI3M M aKTyaJW3UpPOBAThH 3ajady,
BBIJIBUTATh TUINOTE3y €€ PpeIICHUs, HaXOIWTh apPryMEHThl JJIs
JI0Ka3aTeIbCTBA CBOMX YTBEPXKIACHUM, 3a7aBaTh MapameTpbl U KPUTEPUU
pelieHus;

aHAJIM3UPOBAaTh TMIOJIYyYEHHBIE B XOJI€ PpEIICHUS 3aJa4d Pe3yJbTaThl,
KPUTHUYECKHU OLICHUBATh UX JOCTOBEPHOCTH, IPOrHO3UPOBATH U3MEHECHUE B
HOBBIX YCIIOBUSIX;

CTaBUTh U (POPMYJIHPOBATH COOCTBEHHBIE 3a/layd B 00pa30oBaTEIbHOU
JEATEIIbHOCTH, B TOM YUCJIC NPU U3YyUYCHUHN PUBUKH;

JlaBaTh OIICHKY HOBBIM CUTYallMsIM, OIICHUBATh MPUOOPETEHHBIN OIIBIT;
yMEeTh TEPEHOCUTh 3HaHHSA TI0 (U3NKE B MPAKTHYECKYIO O00JacTh
JKU3HEACATEIILHOCTH,

yMETb UHTETPUPOBATH 3HAHUSI U3 PA3HBIX MIPEAMETHBIX 00JacTel;
BBIJIBUTATh HOBBIE UJIEH, NIPEIJIaraTh OPUTMHAJIBHBIC IMOJIXO/bI U PEIICHHUS;
CTaBHUTh IPOOJIEMBI U 33J1a4H, JOMYCKAIOIINE AIbTCPHATUBHBIC PEIIICHUS.

Pabora c nndopmanueii:

BJIAJETh HABBIKAMH MOJYy4YEHUS HUHPOPMALMHU (PU3HUECKOrO COJAEPKAHMS
U3 HWCTOYHUKOB Pa3HbIX THUIIOB, CAMOCTOATEIBHO OCYIIECTBISTH IOUCK,
aHalli3, CHCTEMAaTU3allMi0 M HHTEPIpeTalni0 MHPOpMAlUU pa3IHMuHBIX
BUJIOB U (hOpM Ipe/ICTaBICHMUS;

OLICHMBATh JOCTOBEPHOCTh MHPOPMALIUH;

UCIIOJIb30BaTh CpPEACTBA HMH(POPMALMOHHBIX M KOMMYHHUKAI[MOHHBIX
TEXHOJIOTMA B  PEIIEHUWH KOTHUTHUBHBIX, KOMMYHHUKATHUBHBIX U
OpPraHM3allMOHHBIX 3a/ady ¢ CoOJIIoJIeHueM TpeOOBaHUI HSPrOHOMHUKH,
TEXHUKH O€30MaCHOCTH, TUTHUEHBI, pecypcocOepeKeHusi, MpPaBOBBIX U
ATUYECKUX HOPM, HOPM UH(OPMAIMOHHON O€301aCHOCTH;

co37aBaTh TEKCThl (PM3MUECKOTO COAEPKAHMSI B PA3IMUYHBIX (opMarax C
yu€TOM Ha3HayeHWs WHGOpPMalMU M IIeJIEBOM ayAUTOpUHU, BBIOMpas
ONTUMAaJIbHYIO (HOPMY IPEICTABICHUS U BU3YyaIU3aIIH.

KoMMyHMKAaTHBHBIE YHMBeEpPCAJbHbIE y4eOHbIe JeHCTBHS:



OCYIIECTBISATh OOIIEHHME Ha YypoKax (U3UKHM U BO BHEYPOUHOMH
NEeSATEIbHOCTH;

pacro3HaBaTh NPEANOCHUIKM KOH(MDIUKTHBIX CHUTyallMii W CMSAr4arth
KOH(JIMKTHI;

pa3BEPHYTO U JIOTMYHO M3J1araTh CBOIO TOYKY 3pPEHMSI C MCIIOIb30BAaHUEM
A3BIKOBBIX CPEJICTB;

NOHMMAaTh W HWCHOJb30BaTh  MPEUMYyIIECTBA  KOMaHIHOM |
VHAMBUYaJIbHON pa0oThI;

BbIOMpaTh TEMATHUKYy U METOJbl COBMECTHBIX ACHCTBHHA C yuy€TOM OOLIMX
MHTEPECOB U BO3MOKHOCTEHN KaXK/10TO YJI€Ha KOJUIEKTHBA,

OPUHUMATh LEIM COBMECTHOM JE€ATEIbHOCTH, OpPraHU30BBIBATH MU
KOOPJIMHUPOBATh JEUCTBUS MO €€ JOCTHIKEHHUIO: COCTaBIATh IUIaH
JEHCTBUIM, pacpeaeNiaTh pojid ¢ y4€TOM MHEHUM Y4aCTHUKOB, 00CYX/I1aTh
pe3yJIbTaThl COBMECTHON PabOTHI;

OLICHMBATh Kauye€CTBO CBOEr0 BKJIaJa M Ka)KJOTO yYaCTHMKAa KOMAHJbI B
o0l pe3ysbTaT o pa3pabOTaHHBIM KPUTEPHUSIM;

npeajiaraTh HOBBIE IPOEKTHI, OLEHUBATh HUAEH C NO3UWLUUU HOBHU3HBI,
OpPUTHMHAIBHOCTH, IPAKTUYECKON 3HAYUMOCTH;

OCYULIECTBJIATh MO3UTUBHOE CTPATErMYECKOE IOBEICHHUE B Pa3IU4HbIX
CUTyallUsIX,  MPOSIBISATH  TBOPUYECTBO W BOOOpakeHue,  ObITh
UHUIIATUBHBIM.

PeryasiTuBHbIC YHUBeEpCAJbHbIC YUeOHbIE 1eiiCTBUS
Camoopranusanus:

CaMOCTOATEJIBHO ~ OCYIIECTBIISATh  ITO3HABATEJIBHYIO  JCSTENBHOCTh B
o0nacTd (U3MKK W aCTPOHOMUH, BBISBIATH MpPOOJEMBbI, CTaBUTh H
dbopmynpoBaTh COOCTBEHHBIE 33/1a4H;

CaMOCTOSITEJIbHO COCTAaBJIATH IJIaH PEIICHUSI PACUETHBIX U KAU€CTBEHHBIX
3a/lay, IJIaH BBIMIOJHEHUS MPAKTUYECKONW padOThl ¢ YYETOM HMEIOITUXCS
pecypcoB, COOCTBEHHBIX BO3MOXKHOCTEH U MPEANOUYTCHUH;

JlaBaTh OILICHKY HOBBIM CUTYaIIUSIM;

paclMpsTh ~paMKd ~ y4eOHOro TMpeAMeTa Ha  OCHOBE  JIMYHBIX
MIPEANOYTCHUM;

JienaTh OCO3HAHHBIM BBIOOpP, apryMEHTHpPOBATH €ro, OpaTh Ha ce0s
OTBETCTBEHHOCTb 32 PEILICHUE;

OLICHUBATh NPUOOPETEHHBIN OIIBIT;

CIIOCOOCTBOBaTh (POPMUPOBAHUIO U TPOSBICHUIO JPYAMIIMH B 00JIaCTH
(Gu3MKHM, TOCTOSHHO MOBBIIIATH CBOM 0Opa30BaTeIbHBIA M KyJIbTYPHBIN
YPOBEHb.

CaMOKOHTPOJIb, SMOLMOHAJIbHBIM HHTEJJICKT:



JIaBaTh OLIEHKY HOBBIM CHUTYAIMsIM, BHOCUTb KOPPEKTUBBI B IESTEIBHOCTD,
OLICHUBATh COOTBETCTBUE PE3YJIbTATOB LIEISAM;

BIAJCTh HABBIKAMH TIO3HABAaTEIbHOM pediaekcur Kak OCO3HAHHS
COBEPIIIAEMBIX JICCTBUI M MBICIUTEIBHBIX MPOILIECCOB, UX PE3YJIHTATOB U
OCHOBaHMUI;

UCIIOJIB30BaTh TPHUEMBI pedieKkcu sl OICHKA CHUTyalluu, BbIOOpa
BEPHOTO PELICHUS;

YMETh OIICHUBATh PUCKU U CBOEBPEMEHHO INPHUHUMATh PEUICHUS MO HX
CHUIKCHUIO;

MPUHUMATh MOTHBBI M apPryMEHTBl JPYyTUX IPU AHAIN3E PE3yJIbTATOB
JICATEIILHOCTH;

MPUHUMATh Ce0s1, TOHUMAsi CBOM HEJIOCTATKU U JOCTOMHCTBA;

MPUHAMATh MOTHBBI M ApPryMEHTBHl JIPYTHX MpPU AaHAJIW3€ PE3YJIbTaTOB
JICATEIILHOCTH;

MpU3HAaBaTh CBOE MPABO U MPABO APYTUX HA OLIUOKH.

B mpomecce mOCTHKEHUS JIMYHOCTHBIX PE3YIbTAaTOB OCBOCHUS MPOTPAMMBI I10
dbuzuke Ui YpOBHS CpeaHero oOImero o0pa3oBaHus y  O0O0y4YaroIIUXCs

COBEPIIEHCTBYETCS AMOLMOHAIIbHBIN UHTEIUIEKT, MIpEANOIararonuii
c(hOpMHUPOBAHHOCTH:
e CaMOCO3HaHHWS,  BKJIIOYAIOLWIErO0  CIOCOOHOCTh  IMOHUMATh  CBOE

HYMOIMOHAIEHOE COCTOSTHUE, BUICTh HAMPABICHUS Pa3BUTHS COOCTBEHHOM
AMOIMOHANILHOM cdepbl, ObITh YBEPEHHBIM B ce0€;

CaMOpETyJIMPOBaHUS, BKJIIOYAIONIET0 CAMOKOHTPOJb, YMEHUE NMPUHUMATD
OTBETCTBEHHOCTh 3a CBOE TMOBEJCHHUE, CIMOCOOHOCTh aJanTHUPOBATHCS K
OMOIMOHAJIEHBIM HM3MEHEHUSIM W TIPOSBIISATH THOKOCTH, OBITh OTKPBITHIM
HOBOMY;

BHYTPEHHEH MOTHBAILIUU, BKIIIOUAIOIICH CTPEMIICHUE K JOCTHIKEHUIO TEIH
U yCIIeXy, ONTUMU3M, HHUITUATUBHOCTh, YMEHUE JEHCTBOBATH, UCXOJS U3
CBOHX BO3MOXKHOCTEH;

OMIIATUH, BKJIIOYAIONIEH  CIIOCOOHOCTh MOHUMATh  IMOIIMOHAILHOE
COCTOSIHUE JPYTMX, YYWUTHIBATh €ro TMPH OCYIICCTBICHUH OOIICHMSI,
CIIOCOOHOCTH K COUYBCTBUIO M COTIEPEKUBAHUIO;

COIIMAJIbHBIX ~ HABBIKOB, BKJIIOYAIONIMX CIIOCOOHOCTh  BBICTPAWBATH
OTHONIICHUS C APYTMMH JIIOJbMH, 3a00THUTHCS, TPOSBISITH HWHTEPEC H
paspemarh KOHMIUKTHI.

[TPEAMETHBIE PE3VJIbTATHBI



K xonny oOyuenuss B 10 knacce mpeaMeTHble pe3ysbTaThl HA YriyOIEHHOM
YPOBHE JIOJKHBI OTpaxaTh CPOPMUPOBAHHOCTH y 00YHAIOIIUXCS YMEHUM:

MOHUMAaTh POJb (GU3UKA B  OKOHOMHUYECKOH, TEXHOJIOTHYECKOM,
HKOJIOTUYECKOM, COIMaNIbHOM M JITHYECKOM cdepax NeATeIbHOCTH
4eJioBeKa, POJib U MECTO (PM3UKU B COBPEMEHHOM HAay4yHON KapTUHE MUPA,
3HaYCHHE OIMUCATENbHON, CHUCTEeMATH3UPYIOMICH, OOBSICHUTEIBHOU U
MPOTHOCTHYECKOW  (PyHKIMH  (HU3MYECKOM TEOPUHM —  MEXAHHKH,
MOJIEKYJIIPHON (PU3UKU M TEPMOAMHAMHUKHU, POJb (U3UUECKON TEOpHUH B
dbopMHUpPOBaHUU MTPEACTABICHUN O (PU3UUECKON KapTHHE MUPA;

paznuyaTh YCJIOBUSL TPUMEHUMOCTH Mojeie (u3ndeckux Tel U
IPOIECCOB (SIBICHUI): WHEpLMaIbHAas cucTeMa OTCYETa, abCOMIOTHO
TBEpIOE TEJO, MAaTepHUANIbHAS TOYKA, PAaBHOYCKOPEHHOE JBUKEHHE,
cBOOO/IHOE mMajJieHue, aOCoNOTHO ynpyras naedopmanus, aOCOIOTHO
yIpyroe u abCOMIOTHO HEYNPYTroe CTOJIKHOBEHUS, MOJICNIU ra3a, KUJKOCTU
U TBEPAOro (KPUCTAITMYECKOTO) Tela, UI€adbHbII ra3, TOUCUHBIN 3apsij,
OJTHOPOJHOE DJIEKTPUYECKOE TI0JIE;

paznuyarh yCJIOBUSL (TpaHUIlbl, OOJACTH) MNPUMEHUMOCTU (HUIUUECKUX
3aKOHOB, TTOHMUMAaTh BCEOONINI XapakTep (yHIAMEHTAIbHBIX 3aKOHOB U
OTPaHUYEHHOCTH UCIIOJIb30BAHUS YaCTHBIX 3aKOHOB;

aHAJTU3UPOBaTh U OOBACHATH MEXAHUYECKUE TIPOILIECChl M  SIBJICHUS,
UCIIOJIb3Ys OCHOBHBIE MOJIOKEHUS U 3aKOHBI MEXaHUKH (OTHOCUTEIHHOCTh
MEXaHUYECKOTO ABMKEHUS, (HOPMYJbl KHHEMATUKH PABHOYCKOPEHHOTO
NBIDKEHUA, TpeoOpa3oBanusa [amumes 1jis CKOPOCTH M TEepeMeElIeHus,
3akOHbl HprOTOHA, NpUHOMII OTHOCUTENBbHOCTH [anmuies, 3aKoH
BCEMUPHOTO TATOTEHUS, 3aKOHBI COXPAHECHHSI UMITYJIbCA U MEXaHUYECKOUN
DHEPIruM, CBsI3b PAOOTHI CUJIBI C MU3MEHEHHUEM MEXAaHWYECKOW JIHEPTHH,
yCIIOBUSI paBHOBECHS TBEPJOTO Teia), MPU OTOM  HCIOJIB30BATh
MaTEMaTH4YECKOE BBIPAKECHUE 3aKOHOB, yKa3bIBaTh YCIOBHUS
MPUMEHUMOCTH (PU3NYECKUX 3aKOHOB: ITpeoOpa3oBanuii ['anumies, BToporo
U TPEThEro 3aKOHOB HBIOTOHA, 3aKOHOB COXpAaHEHUS HMIYJbca U
MEXAHUYECKON SHEPruHr, 3aKOHA BCEMUPHOIO TATOTEHUS;

aHAIM3UPOBATh U OOBSICHATH TEIJIOBBIE MPOIECCHI U SIBJICHUS, UCTIONb3YS
ocHoBHble moJoKeHHs MKT u 3akoHBI MOJEKYISpHOW (UBHKH U
TEPMOJUHAMHUKN (CBSI3b JIABJICHHMS] HWJCAIbHOTO Ta3a CcO CpeaHen
KUHETUYECKOM DHEPIrUEN TEIUJIOBOTO JBUKEHUS WM KOHIIEHTPALMEW €ro
MOJIEKYJI, CBSI3b TEMIIEPATYpPbl BELIECTBA CO CPEIHENM KHUHETUYECKON
DHEPrUEN TEIMJIOBOIO JBMKEHUS €r0 YacCTHll, CBA3b JABJICHUS HACATBHOIO
rasa ¢ KOHLEHTpalUWeW MOJEKYJ H €ro TeMIepaTypou, YpaBHECHHUE
MenpaeneeBa—Kianeiipona, mnepBbIA 3aKOH TEPMOJMHAMUKH, 3AKOH



COXpaHEHUs] PHEPIUU B TEIUIOBBIX MPOILECCAX), MPU ITOM HCIIOIb30BAThH
MaTeMaTU4eCKOe BBIPAKEHUE 3aKOHOB, YKa3bIBaTh yCIIOBHUSA
IIPUMEHUMOCTH ypaBHeHUs1 MenaeneeBa—KiranenpoHa,

aHAJIM3UPOBaTh M OOBACHATH JJIEKTPUUECKUE SIBICHHS, HCIOJbB3YS
OCHOBHBIE IOJIO)KEHUS U 3aKOHBI JIEKTPOJMHAMUKU (3aKOH COXPAaHEHUs
ANEKTPUYECKOTO 3apsaa, 3aKO0H Kymona, NOTEHIMAIBHOCTh
AIEKTPOCTATUYECKOIO TOJIA, MNPUHLMI CYHEPIO3UINN 3IEKTPUUECKUX
IIOJIEH, NPU ATOM YKa3bIBas YCJIOBMS NpPUMEHUMMOCTH 3akoHa Kyiona, a
TaK)K€ IPAKTUYECKH Ba)KHBIE COOTHOILIEHUsS: 3aKOHbI OMa JuId ydacTka
UenyM WU JJI1 3aMKHYTOM JJIEKTPUYECKOM Ienu, 3akoH J[xoyis—JIenna,
npasuia Kupxroda, 3akonsl @apajes A1 31eKTpoIu3a);

ONHUCHIBaTh (PU3MUECKHE MPOLECChl U SIBICHUS, HCIONb3ysS BETUYHMHBI:
IIEpEMEIIECHNE, CKOPOCTh, YCKOPEHHUE, UMITYJIBC TEJIA U CUCTEMBI TEJI, CHUJIA,
MOMEHT CHWJIbI, JaBJECHUE, IIOTCHUWAJIbHAs DJHEPrus, KHUHETUYECKAs
DHEPrus, MEXaHWYecKas SHEprus, padoTa CUJIbl, LEHTPOCTPEMUTEIHHOE
YCKOPEHHE, CHJIa TSKECTH, CHJIa YIPYTrOCTH, CHJIAa TPEHHS, MOIIHOCTD,
JHEPrus B3aMMOJEHCTBUS Tena ¢ 3emMi€éil BOMM3M €€ IOBEPXHOCTH,
3HEprus ynpyrod nedopmanuy MPYKUHBI, KOJIMYECTBO TEIUIOTHI,
aOcoyIOTHAsI TeMIieparypa Tena, paboTa B TEpMOJMHAMUKE, BHYTPEHHSSA
DHEPrus WACAIBHOIO OJHOATOMHOIO rasa, paboTa HACAJIBHOIO rasa,
OTHOCHUTENBbHAS BIAXHOCTh Bo3ayxa, KIIJ[ waeanpsHOrOo TENMIoBOro
JBUTATEIIS; AIEKTPUUECKOE T0JI€, HAPSHKEHHOCTD 3JIEKTPUYECKOIO MOJI,
HaIpsOKEHHOCTh  TIOJIST TOYEYHOT'O 3apsiia WM 3apsDKEHHOTo Iapa B
BaKyyM€ M B JMDJEKTPUKE, NOTCHLHAI 3JEKTPOCTATUYECKOrO IIOJIS,
pPa3HOCTh  MOTEHIMATOB, JJEKTPOABWKYIIas CHja, CwWia  TOKa,
HaIpsHKEHUE, MOIIHOCTh TOKa, JJIEKTpUYecKas EMKOCTh IIJIOCKOTO
KOHJIEHCATOpa, CONPOTHBIICHHE YYacTKa LENU C MOCIEAOBATEIbHBIM H
napaJyieIbHbIM COCIMHEHHEM PE3UCTOPOB, SHEPTHS ANEKTPUIECKOTO OIS
KOHJIEHCATOPa;

OOBSACHATH  OCOOEHHOCTH  MPOTEKaHWUA  (PU3NYECKHX  SIBJICHUIA:
MEXaHUYECKOE [IBJKEHHE, TEIUIOBOE JIBMDKEHHE 4YacTUIl BEUIECTBa,
TEIJIOBOE paBHOBECHE, OPOYHOBCKOE IBMXKeHHUE, nuddys3us, ucrnapeHue,
KHUIIEHUE U KOHIEHCAIUs, IUIaBJICHUE U KPUCTAUIA3ALUsl, HAIIPaBIEHHOCTh
TEIJIoNepeaum, IEKTPU3aLUs Tell, SKBUIIOTEHIUATBHOCTh TOBEPXHOCTU
3apsYKEHHOTO TPOBOTHUKA;

IPOBOAUTDH MCCIEAOBAHNE 3aBUCUMOCTH OJHOM (DU3MUECKON BETMYUHBI OT
IpyrOM C  HWCHOJIb30BAHHEM  IPSAMBIX  W3MEPEHUM, TIPU  OTOM
KOHCTPYHpPOBaTh YCTaHOBKY, (UKCUPOBATH pPE3yJIbTaThl MOJYyYECHHOU
3aBUCUMOCTH (U3MUECKMX BEJIMYMH B BUJE TPaPUKOB C YUYETOM



aOCOJIIOTHBIX MOrPEIIHOCTEN U3MEPEHNI, IENaTh BEIBOABI 10 PE3YJIHTATAM
UCCJIEI0BAHNUS;

IPOBOJUTH KOCBEHHBIE HM3MEPEHHUs (U3HUECKUX BEIHYUH, MPU ITOM
BBIOMpPATh ONTHUMAJIbHBIA METOJl U3MEPEHUs, OLIEHHWBATh A0COJIOTHBIE U
OTHOCHUTEJIbHBIE MOTPENTHOCTH MPSIMBIX U KOCBEHHBIX U3MEPEHUM;
IPOBOJUTH ONBITHI IO MPOBEPKE MPEIOKEHHON T'MIOTE3bL: MNIAHUPOBAThH
AKCIIEPUMEHT, COOMPATh IKCIEPUMEHTAIIbHYIO YCTAaHOBKY, aHAIIM3UPOBATh
MOJIyYEHHBIE PE3yJbTaTbl U JI€JIaTh BBIBOJ O CTaTyce€ NPEMJIOKEHHOU
TUIIOTE3BI;

coOJII01aTh IpaBuiIa 0€30MacHOro TPyJa IMPH MPOBEACHUU UCCIIEIOBAHUN
B paMKax ydeOHOro OJKCIHEpUMEHTa, MpakTUKymMa U  y4eOHo-
MCCIIEOBATEIBbCKOM M IPOEKTHOM JEATEIBHOCTH C HCIOJIb30BAHUEM
U3MEPUTENIbHBIX YCTPOUCTB U JIaOOpaTOPHOro 000PYAOBAHNUS;

pemiaTh pacy€THBIE 3aJa4d C SBHO 3aJaHHOM M HESBHO 3aJIaHHOM
(u3MYEeCcKOl MOJENbI0: Ha OCHOBAHMM aHAIM3a YCJIOBHS OOOCHOBBIBATH
BBIOOp (u3MUECKON MOJEIM, OTBeHaroued TpeOOBaHUSIM 3aJlayuu,
OpUMEHATH  (OPMYJIbI, 3aKOHBI, 3aKOHOMEPHOCTH U  IOCTYJAThI
¢u3nyecKux TEOpUl NpH MCHOIB30BAaHUM MAaTEMaTHUYECKUX METOJIOB
peuieHus 3a1ad, MPOBOJANUTH pacyEThl HA OCHOBAHUM UMEIOIINXCS TaHHBIX,
aHAIM3UPOBaTh peE3yibTaTbl U KOPPEKTHPOBATH METONBI PEUICHUS C
Y4€TOM IMOIYYEHHBIX PE3YyJIbTATOB;

pemarh KayecTBEHHbIE 3a7aud, TpeOyIolue NPUMEHEHUs 3HaHWM U3
Pa3HBIX pa3leyoB Kypca (PU3UKH, a TAK)KE UHTETpaIlui 3HAHUN U3 IPYTUX
IIPEIMETOB €CTECTBEHHO-HAYYHOI'O IMKJIA: BBICTPAMBATh JIOTHYECKYIO
LEMOYKY PACCyKJICHUI ¢ OOPOI HAa U3YUYEHHbIE 3aKOHBI, 3aKOHOMEPHOCTH
U (U3UYECKUE SBICHUS;

UCIIOJIb30BaTh TEOPETUYECKUE 3HAHUS Il OOBSICHEHHS OCHOBHBIX
IPUHLIUIIOB PabOThl U3MEPUTENBHBIX NMPUOOPOB, TEXHUUYECKUX YCTPOUCTB
Y TEXHOJOTUYECKUX MPOLECCOB;

NPUBOAUTH MPUMEPHl BKJIAJAa POCCHUMCKUX M 3apyOeKHBIX YUEHBIX-
(U3MKOB B pa3BUTUE HAyKHU, B OOBSCHEHUE MPOIECCOB OKPYKAIOLIETO
MHUpa, B Pa3BUTUE TEXHUKU U TEXHOJIOTUH;

aHaJIM3UPOBATh U OLIEHUBATD MOCIIEICTBUS OBITOBOM M MPOU3BOACTBEHHON
NeSATEIbHOCTH YEeJOBEKa, CBA3AHHOM C (PU3MYECKUMHU NPOLEcCaMu, C
MO3UIIMHI IKOJIOTUUECKON O€30MMaCHOCTH, MPEICTABICHUN O palliOHAILHOM
IPUPOAOIIOIB30BAHUN, @ TAKKE PasyMHOM HCIIOIb30BAHUU JOCTHXKEHHM
HAyKd W TEXHOJOTMW JUIsl JajJbHEHIIEro pa3BUTHA YEJIOBEYECKOIrO
00I11eCTBa;



NPUMEHATH pa3jNyHble COCOO0Bl paboThl ¢ MH(pOpManuen (HU3HMUECKOro
COJEp)KaHUSI C HCIOJIb30BAHHEM COBPEMEHHBIX HH(POPMAIIMOHHBIX
TEXHOJOTHM, TIPU ATOM HCHOJIB30BaTh COBPEMEHHbIE MH()OPMAIIMOHHBIC
TEXHOJOTMM JJI1 TIOMCKA, NepepabOTKU U NPEbsBICHUA Y4YEOHOH H
HAy4YHO-IIOMYJISIPHON MH(OpMaLMU, CTPYKTYPUPOBAaHUS U UHTEPIIPETALUN
uHbOpMaIlMK, TOJNYYCHHONM U3 Ppa3IUYHbIX HCTOYHHKOB, KPUTHUECKU
aHAIM3UpOBaTh  MOJy4aeMmMylro  HMH(pOpMalMiO W  OLEHUBaTh €&
JIOCTOBEPHOCTh KaK Ha OCHOBE MMEIOUIMXCS 3HAHUM, TaK U HA OCHOBE
aHaJIn3a UCTOYHUKA MH(OpMaLUY;

IPOSIBIISATH OpraHU3alOHHBIE U NIO3HaBaTEJIbHbIE YMEHMUS
CaMOCTOSITENIFHOTO ~ MPUOOPETeHHsT HOBBIX 3HAHMW B  TpoIecce
BBITIOJTHEHUSI IPOCKTHBIX U yUeOHO-UCCIIEI0BATENLCKUX padoT;

paboTaTh B TIpyHIe C MCIOJIHEHUEM pa3IMYHbIX COLMAJIBHBIX pOJEi,
IUTAHUPOBATh pabOTy I'PYyMIIbl, PAlMOHATIBHO PACTIPEACIATh AECATEIbHOCTD
B HECTaHJIAPTHBIX CUTYyallMsIX, aJIeKBAaTHO OIICHWBATh BKJIAJ KaXXJAOTO U3
YYaCTHUKOB TPYIIIHI B PEHICHHE PACCMATPUBAEMOM MTPOOIEMBI;

MPOSIBIISITh MOTUBALIMIO K OyAymiel npohecCuoHaIbHOM AeATENbHOCTH O
CHELMATIBHOCTAM (PU3HKO-TEXHUUECKOTO IPOpUIIs.

K xonny oOyuenusi BII knacce mipeMETHBIE pe3yJbTaThl Ha YIIIYyOJIEHHOM
YPOBHE JIOJKHBI OTpaXkaTh CPOPMUPOBAHHOCTH Y OOYHAIOIITUXCSI YMEHUIA:

NOHMMATh pPOJb (PU3UKK B  IKOHOMHUYECKOM, TEXHOJIOTMUYECKOM,
COLIMAJIbHON M 3TUYECKOU cdepax NesATeTbHOCTH YeI0BEKa, POJib U MECTO
(GU3MKKM B COBPEMEHHON HAyYHOW KapTHHE MHpaA, POJb ACTPOHOMHUHU B
NPaKTUYECKOM JIESITEIbHOCTM YeJOBE€Ka U JaJIbHEHIIeM Hay4HO-
TEXHUYECKOM Pa3BUTHM, 3HAYEHUE OINUCATEIBHOM, CUCTEMATU3UPYIOLLEH,
OOBSCHUTENFHON M MPOTHOCTUYECKON (GYHKIUN (Pu3ndeckoil Teopuu —
ANEKTPOJUHAMUKH, CIELHATIBHOM TEOPUU OTHOCUTEIBHOCTH, KBAHTOBOM
bu3uKky, poib (puzmyeckol Teopurn B (GOPMHUPOBAHUHU MPEACTABICHUI O
(bu3nYecKoil KapTHHE MUPA, MECTO (PU3MUECKON KapTHUHBI MHUpa B OOLIEM
PsIly COBPEMEHHBIX €CTECTBEHHO-HAYYHbIX MPEICTABICHUI O IPUPOJIE;
pasznuyarh YCJIOBHMS NPUMEHMMOCTH Mojened (QU3MYecKux Tel W
MPOLIECCOB  (SIBJICHMI): OJIHOPOJHOE DIIEKTPUUECKOE M  OJIHOPOJHOE
MarHuTHOE TOJIs, TApMOHUYECKUE KOJIeOaHUsl, MAaTEMaTUYECKUN MasiTHUK,
WJICAIbHBIN TPYXUHHBIM MasiTHUK, TAPMOHUYECKUE BOJIHBI, WICAIBHBIN
KoJie0aTeNbHbBIN KOHTYp, TOHKas JIUH3a, MOJIeJIeil aToMa, aTOMHOTO Si/jpa U
KBaHTOBOM MOJIC/IM CBETA;

paznuyaTth ycioBHs (TpaHUlbl, 00JIaCTM) MPUMEHHUMOCTH (PUIUYECKHUX
3aKOHOB, TTOHMMAaTh BCEOOIIMI XapakTep (QyHIaMEHTaJIbHBIX 3aKOHOB U
OTrpaHU4YEHHOCTD UCITOJIb30BAHUS YACTHBIX 3aKOHOB;



aHAJTU3UPOBATh U OOBSICHATH AJIEKTPOMATHUTHBIE MPOLECCHl U SBJICHUS,
UCIOJIb3Yd OCHOBHBIE TIOJOKEHUSI M 3aKOHBI JJIEKTPOJAMHAMUKH U
CHEUUATIBHOW  TEOPUM  OTHOCHUTEIBHOCTH  (3aKOH  COXpaHEHHS
ANEKTPUYECKOro 3apsna, cwia Awmmepa, cwia JlopeHua, 3akoH
AIEKTPOMAarHUTHOM  WHAYKUWMH, TnpaBuio  Jlenma, cBsa3p  OJIC
CAMOMHIYKIIMM B D3JIEMEHTE OJJIEKTPUYECKOM IIeMU CO CKOPOCTHIO
W3MEHEHHUSI  CHJIBl  TOKa,  TOCTyJaThl  CHEIUAIbHOM  TEOpUU
OTHOCUTEIBHOCTH DUHIITEWHA);

aHAIM3UPOBATh U OOBICHITH KBAHTOBBIEC MPOLECCHI U ABJICHUS], UCTIOIb3YS
MOJIOKEHUSI ~ KBAaHTOBOM  (u3uku  (ypaBHEHHME  ODHHINTEHHaA  UIs
dororddexra, mepBeld U BTOpoW mocTynatsl bopa, mpuHIUD
COOTHOIIIEHHs HeomnpenenéHHocTeil ['elizenOepra, 3aKOHbBI COXpPaHEHUS
3apsiIOBOTO M MACCOBOTO YKCEN W 3HEPTUM B SJIEPHBIX PEAKIUAX, 3aKOH
PaJIMOAKTUBHOTO pacmaia);

OMUCHIBATh (PU3NUECKUE TPOIECChl M SIBJICHUS, UCIOJb3YysS BEIUYUHBI:
HaMpPsHKEHHOCTH AJIEKTPUYECKOTO MOJIsA, MOTEHIMAN YJIEKTPOCTaTUUECKOTO
MoJIsi, Pa3HOCTh IMOTEHIUAJIOB, DJICKTPOJBIDKYIAS CHUJIA, WHIYKIUS
MAarHuTHOTO TMOJSl, MarHUTHBIM MOTOK, cuia Ammepa, WHAYKTUBHOCTb,
ANEKTPOABMKYIAS CUJIAa CAMOMHIYKLIHH, SHEPrUs MArHUTHOTO MOJIS
MPOBOJAHUKA C TOKOM, PEIATUBUCTCKUNA HUMIMYJbC, IOJHAs DSHEPrus,
SHEPrusi MOKOSI CBOOOJHOW YaCTHIbI, SHEPruUs W UMIYJIbC (POTOHA,
MacCOBO€ UHKCIIO U 3apsAll AlIpa, SHEPTHUSI CBA3U Spa;

OOBSCHATH  OCOOCHHOCTH  MPOTEKAaHUS  (PU3UYECKUX  SBJICHUM:
AJIEKTPOMArHUTHAS UHIYKIMS, CAMOMHIYKITUS, PE30HAHC, HHTep(epeHIus
BOJH, Audpakius, JUCIIEpCUs, TMOJHOE BHYTPEHHEE OTpa)xeHue,
dbortoanektpuueckuit 3¢dext (dhororddexrt), anpda- u Oera-pacmaabl
anep, raMMa-uslydeHue sjep, (pu3nyeckue MPUHIUIBI CIEKTPATbHOTO
aHanu3a u padoThI Ja3epa;

OMPENENATh HAMPaBJICHUE HMHAYKIMM MAarHUTHOTO TOJISI MPOBOJHHUKA C
TOKOM, CHJIbI AMriepa u cuiibl JIopeHna;

CTPOUTH M300pakeHUe, CO3JaBaeMOe IJIOCKUM 3€pKajioM, TOHKOM JIMH30,
Y PaCCUUTHIBATH €r0 XapaKTEPUCTUKH;

MPUMEHSTH OCHOBOIIOJIAralolue ACTPOHOMUYECKUE MOHATHS, TEOPUH U
3aKOHBI JJI1 aHajiuM3a ¢ OOBsACHEHHS  (UBUYECKUX  IPOIECCOB,
MPOUCXOAAIINX B 3BE3AaX, B 3BE3AHBIX CUCTEMAX, B MEKTaJaKTUUYECKOU
cpeje; ABMKEHUS HEOCCHBIX Tel, IBOIONNH 3BE3/] U BeelleHHOIM;
MPOBOJUTh HCCIICIOBAHUE 3aBUCHUMOCTEH (PU3MUECKUX BEIMYUH C
UCIIOJB30BAaHUEM TMPSMBIX HW3MEPEHUW, MPU OSTOM KOHCTPYUPOBATH
YCTAHOBKY, (UKCUpOBaTh pe3yibTaThl TMOJYYEHHONW  3aBUCHMOCTHU



¢usznyeckux BEMMYUMH B BHIE TIpapukoB C YYETOM aOCOITIOTHBIX
NOTPENIHOCTE  M3MEPEHHW, JeNlaTb  BBIBOABI IO  PE3yJbTaTaMm
UCCJIEI0BAHNUS;

IPOBOJANTHh KOCBEHHBIE M3MEPEHUs (PU3MUECKUX BEIMYUH, NPU HTOM
BbIOMpaTh ONTHUMAJBHBIM METOJ| M3MEPEHUs, OLICHUBATh AOCONIIOTHBIE U
OTHOCHUTENbHBIC MOTPEIIHOCTH MPSIMBIX U KOCBEHHBIX U3MEPEHHUI;
IPOBOJUTH OMBITHI IO MPOBEPKE MPEAIOKEHHON TMIIOTE3bI: TIIAHUPOBATH
HKCIEPUMEHT, COOMpATh IKCIIEPUMEHTAIIBHYIO YCTAHOBKY, aHAJIU3UPOBAThH
IOJIyYEHHBIE PE3yJbTaThl U JENIaTh BBIBOJ O CTaTyce MpeIIoKEHHOU
TUIIOTE3BI;

OTKCHIBAaTh METO/bI OTYUYEHHUS HAYYHBIX ACTPOHOMHYECKHUX 3HAHUMH;
co0ro1aTh mpaBuiia 6€30MacHOTO Tpyla Py MPOBEICHUH HCCIeT0BaHUN
B paMKax ydeOHOro »HKCIHEpUMEHTa, MpakTUKymMa U  ydeOHo-
UCCJIEIOBATENBCKOW W ITPOEKTHOM JEATEIIBHOCTH C HCIOJb30BaHUEM
U3MEPUTEIIbHBIX YCTPOMCTB U 1a00paTOPHOro 000pyAOBaHUS;

peuiate pacy€THbIC 3aJadyd C SBHO 3aJaHHOW M HESBHO 3aJaHHOU
(Gu3MUEeCcKOl MOJEIbl0: HAa OCHOBAaHMM aHAlM3a YCJIOBHUS BbIOMPATH
¢uznyeckue MOJENH, OTBEYarollue TPeOOBAHUAM 3aJaud, NPUMEHAThH
(GopMyIibl, 3aKOHBI, 3aKOHOMEPHOCTH M MOCTYJaThl (PU3NUECKUX TEOpUH
IpU HUCIOJB30BAHUM MAaTEeMaTHYECKUX METOJOB pEIICHUA 3ajad,
MPOBOANTH PAcU€Thl HA OCHOBAaHUH MMEIOIIUXCS TaHHBIX, aHAJTM3UPOBATh
pe3yJbTaThl U KOPPEKTUPOBATh METObI PEIICHUS C YUYETOM IMOIYYEHHBIX
pE3yJIbTaTOB;

pemath KayecTBEHHbIE 3a7aud, TpeOyrolue NPUMEHEHHUs 3HaHWM u3
Pa3HbIX pa3leioB Kypca (PU3MKH, a TAKKE UHTErpalii 3HAHUN U3 IPYTUX
NPEIMETOB €CTECTBEHHO-HAYYHOI'O IMKJIA: BBICTPAMBATH JIOTHYECKYIO
LIEMOYKY PACCyKJICHUI C ONIOPOIl HA U3yUYEHHBIE 3aKOHBI, 3aKOHOMEPHOCTH
U (HU3UYECKUE SBIICHUS;

UCIIOJIb30BaTh TEOPETUYECKUE 3HAHUS Mg OOBSICHEHUS OCHOBHBIX
MPUHIIUATIOB PabOTHl M3MEPUTENBHBIX MPUOOPOB, TEXHUUECKUX YCTPOUCTB
Y TEXHOJOTUYECKUX MPOLECCOB;

OPUBOJUTH TNPUMEPHl BKJIAJa POCCHUMCKUX U 3apyOeKHBIX YUEHBIX-
(GU3MKOB B pa3BUTHE HAyKU, B OOBSCHEHUE IMPOIIECCOB OKPYKAIOIIETO
MUPA, B Pa3BUTUE TEXHUKU U TEXHOJIOTHH;

aHAJIM3UPOBAaTh U OLIEHUBATH MOCIEACTBUSL OBITOBOW M NMPOU3BOICTBEHHOU
JESITEIbBHOCTH YEJIOBEKa, CBSA3aHHOM C (PU3UYECKUMHU MPOILIECCAMHU, C
MO3UIMI 3KOJIOTHYECKON O€30MacHOCTH, MPEACTABICHUI O palliOHaILHOM
IPUPOJIOTIOIB30BAaHUH, a TAK)KE Pa3yMHOM HCIOJB30BaHUU JOCTHXKEHUN



HAyKH M TEXHOJOTMH JUIs JaJbHEUIIEr0 pa3BUTHUA YEIOBEYECKOTO
00I11eCTBa;

NPUMEHATH pa3jMyYHbIe CIOCOOBI pabOoThl ¢ WHQOpPMAIHEH (PUINIECKOTO
COJEP)KaHUSI C HCIOJIb30BAHMEM COBPEMEHHBIX HH(POPMAIIMOHHBIX
TEXHOJIOTMM, IPU 3TOM MCHOJIb30BaTh COBPEMEHHbBIE MH()OPMAIIMOHHBIE
TEXHOJOTHH JJi1 TIOMCKA, MepepabOTKU U TPEAbSIBICHUA Y4YeOHOU u
HAYYHO-TIOMYJISIPHON MH(OpMAaLMU, CTPYKTYPUPOBAHUS U UHTEPIIPETAINH
uHpOpMaIlMM, MOJYYEHHOM M3 pa3IUYHbIX MCTOYHHUKOB, KPUTUYECKU
aHAJIM3UpOBaTh  MOJy4aeMykr  HH(OpMalMiO M OLEHUBaTh €€
JIOCTOBEPHOCTh KaK Ha OCHOBE MMEIOUIMXCS 3HAHUM, TaK U HAa OCHOBE
aHaJln3a UCTOYHUKA HH(POpPMAIIUY;

MPOSIBIISATH OpraHU3aIMOHHBIC u NO3HaBaTeNbHbIC YMEHHUS
CaMOCTOSITEILHOTO ~ MPHOOPETEHUsT HOBBIX 3HAHUH B  Ipolecce
BBITNIOJTHEHMSI IPOEKTHBIX U yU4EOHO-UCCIEI0BATENLCKUX paboT;

paboTaTh B TpyHNe C HCIOJIHCHHEM pPa3JIMYHbIX COIMAIBHBIX POJEH,
IUTAHUPOBATh PabOTy TPYMIIBI, PAIMOHATFHO PACTIPEACIIATh ACATEIbHOCTD
B HECTaHIAPTHBIX CHUTYyalMsIX, aJIeKBAaTHO OIICHWBATHh BKJIAJ] KaXJOrO U3
YYaCTHUKOB TPYIIIHI B pEHICHUE pacCMaTPUBAEMOM MTPOOIEMBI;

IPOSIBISATH MOTUBALUIO K Oyaymien npodhecCUuOHAIBbHON AESITEIbHOCTU 10
CHEUATBHOCTAM (PU3UKO-TEXHUYECKOTO IPODHIIA.



TEMATHYECKOE IINTAHUPOBAHHUE
10 KJIACC

KoJsnyecTBO 4acoB JJIeKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB U TeM (undposbie)
Kourposbubie IIpakTHyeckue
n/n NPOrpamMmbl Bcero o0pa3oBaTe/bHbIe
padoTshI padoThI
pecypchl
Paznea 1.HAYUHBII METO/I IIO3HAHUSA ITPUPO/IbI
. bubnuorexa [JOK
11 HayHBIi METOA MOSHAHMNS MPHPOLEL 0 https://m.edsoo.ru/f16b68d7
Htoro no pazneny 6
Paznen 2.MEXAHUKA
bubmuorexa [JOK
21 Kunematitka 10 1 https://m.edsoo.ru/f16b68d7
bubmuorexa [JOK
22 Aunamika 10 https://m.edsoo.ru/f16b68d7
N bubmuoreka [JOK
23 Crathia TBEPAOrO TEIA > 1 https://m.edsoo.ru/f16b68d7
bu6mmoreka [IOK
2.4 3aKOHBI COXPAHEHHUS B MEXaHHUKE 10 1 https://m.edsoo.ru/fL6b68d7
Hroro o pasneny 35
Pa3znen 3.MOJIEKYJIAPHASA ®U3UKA U TEPMOJAUHAMHUKA
. bubnuorexa [JOK
3.1 OCHOBBI MOJIEKYIIPHOKUHETUYECKON TEOPUHN 15 1 https:/m.edsoo.ru/f16b68d7
bu6mmorekxa [IOK
3.2 Tepmoaunamuka. TennoBble MalIMHBI 20 1 https://m.edsoo.ru/fL6b68d7
3.3 ArperatHble cocTosiHUS BelecTBa. dDazoBble 14 1 bubnnorexka [JOK
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https://m.edsoo.ru/f16b68d7

epeXoIbl https://m.edsoo.ru/f16b68d7
Wroro no pazueny 49
Paznen 4.9JIEKTPOJIUHAMUKA
bu6mmoreka [IOK
41 Onexrpirieckoe nore 24 https://m.eds00.ru/f16b68d7
. . bubnmoreka [JOK
4.2 IToCTOSHHBIN IEKTPUUYECKUI TOK 24 httos://m.edsoo.ru/fL6b68d7
bu6mmoreka [IOK
4.3 Toxi B pasmIIHEX cpesiax 0 https://m.edsoo0.ru/f16b68d7
Hroro no pazgeny 94
Paznen 5.0M3UYECKH TIPAKTUKYM
. bubnuotexa [JOK
>1 Dusiieckiit MpakTHiyM 16 16 https://m.edsoo0.ru/f16b68d7
Hroro mo pazueny 16
bu6nmoreka [JOK
P 1
CICPEHOE BpeNA 0 https://m.eds00.ru/f16b68d7
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 170 16



https://m.edsoo.ru/f16b68d7
https://m.edsoo.ru/f16b68d7
https://m.edsoo.ru/f16b68d7
https://m.edsoo.ru/f16b68d7
https://m.edsoo.ru/f16b68d7
https://m.edsoo.ru/f16b68d7

11 KJIACC

KounyecTBO 4acoB JJIeKTPOHHbIE
HaumeHoBaHuUe pa3aesioB U TeM nudpoBbIe
Ne n/m P Konrpoabnbsie IIpakTuueckue (witcpp )
NMPOrpaMMblI Bcero odpa3oBaTe/bHbIE
padoTshI padoThI
pecypchbl
Paznen 1.2JIEKTPOJIUHAMUKA
bubmuoreka [JOK
11 Marmutioe rone 14 https://m.edsoo.ru/39859ef1
bu6mmoreka [IOK
12 DJICKTPOMATHHTHAS YK 13 1 https://m.edso0.ru/39859ef1
Htoro no pazneny 27
Pa3nea 2. KOJIEBAHHUS U BOJIHbBI
bubmuorexa [JOK
21 Mexareckue kosebaiis 10 https://m.eds00.ru/39859f1
bu6mmoreka [JOK
2.2 ONEeKTpOMarHUTHbHIE KOJIEOAHUS 15 https://m.edsoo.ru/39859f1
53 MexaHnyeckne U 3JEKTPOMarHUTHbBIE 10 1 bubnunoreka [JOK
' BOJIHBI https://m.eds00.ru/39859ef1
bu6mmoreka [JOK
24 Onrika 25 1 https://m.eds00.ru/39859ef1
Hroro no paszneny 60
Pasznen 3.0CHOBBI CIHEIIMAJIBHOM TEOPUU OTHOCHUTEJBHOCTH
bubmuorexa [JOK
31 Octoser CTO > 1 https://m.edso00.ru/39859¢ef1
Htoro mo pazneny 5



https://m.edsoo.ru/39859ef1
https://m.edsoo.ru/39859ef1
https://m.edsoo.ru/39859ef1
https://m.edsoo.ru/39859ef1
https://m.edsoo.ru/39859ef1
https://m.edsoo.ru/39859ef1
https://m.edsoo.ru/39859ef1

Pa3zgea 4. KBAHTOBASI ®PU3UKA

4.1 KopnyckynsipHO-BOJIHOBOM Ayann3m 15 bubmmorexa LIOK
' PHyCKYAp Y https://m.eds00.ru/39859¢f1
bubmuoreka [JOK
4.2 )
fsHica atoma > https://m.eds00.ru/39859¢f1
43 ®u3nKa aTOMHOTO SIpa U AIEMEHTapHbBIX 5 bubnmoreka [JOK
' YacTHIl https://m.eds00.ru/39859ef1
Wroro no pazueny 25

Paznea 5.9JIEMEHTBI ACTPOHOMUU U ACTPODPU3UKHU

bubmuoreka [JOK
5.1 DJeMEeHTHl aCTPOHOMUU M aCTPOPHU3INKH 12 https://m.edsoo.ru/39859f1
Htoro no paznemny 12
Paznen 6.OM3NYECKHUM MPAKTUKYM
. bubmuoreka [JOK
61 DUSHIECKHH MPAKTHIKYM 16 16 https://m.eds00.ru/39859¢f1
Hroro mo pazueny 16
Pa3nen 7.0 BOBIIAIOLIEE IOBTOPEHUE
Cucremarusanus 1 00001eHne
71 IPEIMETHOTO COJIEP KAHUS U OTIbITa 15 bubnuoreka [IOK
' NeATeTLHOCTH, MPUOOPETEHHOTO TIPH https://m.edso00.ru/39859ef1
u3ydyeHuu kypea ¢pusuku 10 — 11 kmaccos
Hroro no pazgeny 15
bu6mmorexa [IOK
PesepsHOE Bpems 10 https://m.edsoo.ru/39859f1
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 170 16



https://m.edsoo.ru/39859ef1
https://m.edsoo.ru/39859ef1
https://m.edsoo.ru/39859ef1
https://m.edsoo.ru/39859ef1
https://m.edsoo.ru/39859ef1
https://m.edsoo.ru/39859ef1
https://m.edsoo.ru/39859ef1

HOYPOYHOE IINTAHUPOBAHHUE
10 KJIACC

Ne
n/
n

Tema ypoka

KoanuyecTBO 4acoB

Bcer  KoHTpoJbH
0 ble paboThI

IIpakTHyeck
ue padoTsl

Jara
H3YyUYeHH
s

DJIeKTPOHHBbIE HU(POBHIE
o0pa3oBaTejibHbIE PeCypChI

®dusuka —
¢byHgaMeHTanbHas HayKa
0 TIpupoe

bubnuoreka IIOK https://m.edsoo.ru/1beef346

Hayunsiii MeTog
MO3HAHUS ¥ METOJIbI
WCCIICIOBAaHHS
(bU3HYECKUX SIBICHUN

DKCIIepUMEHT U TEOpHUs B
MIpoLIECcCe MO3HAHUS
npupoael. HaGmronenne n
9KCIIEPUMEHT B (pU3UKe

CrniocoObl n3MepeHus
(bU3MUECKUX BETHYHH

AOcomoTHas 1
OTHOCHUTEIbHAS
MOTPEIIHOCTH U3MEPEHUI
(bu3MYECKUX BEIUYUH

bu6mmoteka IIOK https://m.edsoo.ru/3a7fde29

bu6mmoteka IIOK https://m.edsoo.ru/34c49931

bubmuoreka [{OK https://m.edsoo.ru/ca2def03

bubmuoreka [{OK https://m.edsoo.ru/7f18fda3

MoaenupoBaHue B
¢uzuke. Poiab u Mecto
¢u3uku B GOpMHUPOBAHUHU
COBPEMEHHOM HAyYHOU
KapTUHBI MUDA, B

bubmuoreka I{OK https://m.edsoo.ru/eabbdedl



https://m.edsoo.ru/1beef346
https://m.edsoo.ru/3a7fde29
https://m.edsoo.ru/34c49931
https://m.edsoo.ru/ca2def03
https://m.edsoo.ru/7f18fda3
https://m.edsoo.ru/eabbded1

IIPAaKTUYECKOU
NesITeIbHOCTH JIF01eH

10

11

Mexann4deckoe
nerxenne. Cucrema
oTCcUeTa.
OTHOCHUTEILHOCTD
MEXaHUIECKOTO
nerokeHus. [psimas u
oOpaTHas 3a1auu
MEXaHUKH
Pannyc-Bektop
MaTepUaibHON TOYKH,
€ro MPOEKIUU Ha OCH
KoopauHar. TpaekTopus. 1
Ilepemerenue.
Ckopoctb. X mpoekuuu
Ha OCH KOOpJUHAT

PaBHOMepHOE
MIPSAMOJIMHEMHOE
nsuxkenue. ['papuyeckoe
OINHMCaHNE PABHOMEPHOIO
MPSMOJIMHENHOTO
JBUKEHUS

Crnosxenue nepemeeHni

U ckopocteil. Pemenue 1
3agaq

HepasHomepHOE

JBI>KeHUE. MrHOBeHHas 1
CKOpOCTh. Y CKOpEHHE.

bubnuoreka ITOK https://m.edsoo.ru/e9a52f02

bubnuoreka I{OK https://m.edsoo.ru/30a108a5

bubmuoreka [{OK https://m.edsoo.ru/89ba7190

bubnuoreka ITOK https://m.edsoo.ru/761d18aa

bubmuoreka [{OK https://m.edsoo.ru/a99549a7



https://m.edsoo.ru/e9a52f02
https://m.edsoo.ru/30a108a5
https://m.edsoo.ru/89ba7190
https://m.edsoo.ru/761d18aa
https://m.edsoo.ru/a99549a7

[IpssmonuneHOE
JBM)KEHUE C TIOCTOSHHBIM
YCKOpPEHHUEM

12

I'padmueckoe onucanwue
PSIMOJIMHENHOTO
JBUKEHMSI C TOCTOSIHHBIM
YCKOpEHUEM

bubnuoreka I{OK https://m.edsoo.ru/b7560bbf

13

CBo0OoHOE TIaZICHHE.
YckopeHne cBOOOTHOTO
najieHus. 3aBUCUMOCTh
KOOPJUHAT, CKOPOCTH,
YCKOPEHUS OT BPEMEHH U
ux rpaduKu

bu6mmoteka IIOK https://m.edsoo.ru/f738109c

14

JIBr>keHue Tena,
OpOLICHHOTO IO/ YTIIOM
K TOPU30HTY

bubmuoreka 1{OK https://m.edsoo.ru/71cbb4f5

15

Kpusonuneiinoe
JIBUKEeHUE. [[BUKeHue 1Mo
OKPY>KHOCTH. YTJIOBas U
JIMHEWHAasA CKOPOCTb.
[Tepuon m yacrora.
LlenTpocTpeMuTensHoe U
IIOJIHOE YCKOPEHHE

bubnuoreka IIOK https://m.edsoo.ru/33196fbe

16

17

KonTponbHas padota no
teme "Kunemaruka"

IlepBbiit 3ak0oH HproTOHA.
HNueprmanbHble CHCTEMBI
orcuéra. [TpuHImn
OTHOCHUTEIBHOCTH

bubmuoteka [TOK https://m.edsoo.ru/1242f32e

bubnuoteka [{OK https://m.edsoo.ru/5a9e4a64



https://m.edsoo.ru/b7560bbf
https://m.edsoo.ru/f738109c
https://m.edsoo.ru/71cbb4f5
https://m.edsoo.ru/33196fbe
https://m.edsoo.ru/1242f32e
https://m.edsoo.ru/5a9e4a64

T'anmies.
Heunepuuanbusie
CHCTEMEI OTCUETA

18

Cuua.
PaBHOpelicTBYIOIIAs
cuna. Bropoi 3akoH
Hprotona. Macca

bubnuorexa [{OK https://m.edsoo.ru/141d3837

19

20

21

22

23

24

BzaumoneiicTBue Te.
Tpernii 3akoH HproToHa
[IpuHuun cyneprno3uumn
cui. Pemenue 3aga4 Ha
MPUMEHEHHE 3aKOHOB
Hrrotona

3aKOH BCEMUPHOTO
TATOTEHUS.
OKBUBaJICHTHOCTh
IPaBUTALUOHHON U
MHEPTHOU MaccChl

Cuia TSDKECTH U
yCKOpEHUe CBOOOTHOTO
najgcHus

JIBrokeHre HeOECHBIX Tel
U UX UCKYCCTBEHHBIX
cyTHUKOB. llepBas
KOCMHUYECKasi CKOPOCTb.
3axonsl Kernuepa

Cuna ynpyroctu. 3aK0H
I'yka. Bec Tena

bu6mmoteka IIOK https://m.edsoo.ru/57dba505

bubnuoreka [{OK https://m.edsoo.ru/bdf997fb

bubnuoreka [{OK https://m.edsoo.ru/9aba2b0a

bubnuoreka I{OK https://m.edsoo.ru/22757f26

bubmuoreka ITOK https://m.edsoo.ru/11abfa0a

bubmuoreka ITOK https://m.edsoo.ru/Oae2cd84



https://m.edsoo.ru/141d3837
https://m.edsoo.ru/57dba505
https://m.edsoo.ru/bdf997fb
https://m.edsoo.ru/9aba2b0a
https://m.edsoo.ru/22757f26
https://m.edsoo.ru/11abfa0a
https://m.edsoo.ru/0ae2cd84

25

26

Cuna tpenus. [lpupona u
BUJIBI CHJI TPEHUSI.
JIBrKeHuE B )KUAKOCTH
rase ¢ yuéToM CHJIBI
CONPOTHUBIICHUS CPEIbI

[laBiienue.
IM'uapocraTudeckoe
nasiaenue. Cuia
Apxumena

Bbu6nuoreka [IOK
https://m.edsoo.ru/1fa86499https://m.edsoo.ru/2ch2
9676

bu6numoteka LIOK https://m.edsoo.ru/a28aa7ad

27

AOCOTIOTHO TBEpIOE
teno. [locTtynarensHoe n
BpalllaTeIbHOE JBIKEHUE
TBEPAOro Tela

bu6mmoteka LIOK bubnuoreka [JOK
https://m.edsoo.ru/2b95d57e

28

MoOMEHT CcuiIbI
OTHOCUTEJIBHO OCH
BpaieHus. [1mevo cuibl

bu6mmoteka IIOK https://m.edsoo.ru/653d3459

29

CrnoxxeHue cui,
MIPHIOKEHHBIX K
TBEpAOMY Teiy. Llentp
TSKECTH TeJia. Y CIIOBHS
paBHOBECHSI TBEPIOTO
Tena. Bunsl paBHOBeCHS

bubnuoreka [{OK https://m.edsoo.ru/9aa79a7d

30

31

32

Pemenue 3agau

KonrtponbHas pabora no
teme "JluHamuka.
Crartuka TBEproro rena'

Nmnynsc maTepuaibHON
TOYKH, CUCTEMBI
MaTepUaIbHBIX TOYEK.

bubnuoreka IIOK https://m.edsoo.ru/dclcaacO

bubmuoreka I{OK https://m.edsoo.ru/9f5a574c

bubmuoreka [IOK https://m.edsoo.ru/4bb8294b



https://m.edsoo.ru/1fa86499
https://m.edsoo.ru/1fa86499
https://m.edsoo.ru/2cb29676
https://m.edsoo.ru/a28aa7ad
https://m.edsoo.ru/2b95d57e
https://m.edsoo.ru/653d3459
https://m.edsoo.ru/9aa79a7d
https://m.edsoo.ru/dc1caac0
https://m.edsoo.ru/9f5a574c
https://m.edsoo.ru/4bb8294b

LlenTp macc cucremsl
MaTepUaIbHBIX TOYCK.
Teopema 0 ABUKEHUHN
IIEHTpa Macc

33

Nmiynsc cuitbl ©
M3MEHEHUE UMITYJIbCA
Tena. 3aKOH COXpaHEHUS
uMIyibsca. PeaktuBHoe
JBUKCHHE

bu6nuoteka LIOK https://m.edsoo.ru/13f0a221

34

35

MoOMEHT uMITybca
MAaTepHATbLHON TOYKH.
[IpeacraBnenue o
COXpaHEHUU MOMEHTA
HMITYJIbCa B
LEHTPaIbHBIX MOJIAX

Pemenue 3agau

bubnuoreka [{OK https://m.edsoo.ru/d6532eb9

bubnuoreka LIOK https://m.edsoo.ru/f7706d63

36

Pabota cuibl Ha MajioM U
Ha KOHECYHOM
HEePEMEILEHHUH.
I'padnueckoe
npecTaBieHne padboThl
cHIIbl. MOIIIHOCTB CHJIBI

bubnuoteka [{OK https://m.edsoo.ru/913974c7

37

Kunernueckas sneprus.
Teopema 06 u3MeHeHUn
KMHETUYECKON SHEPrUHr
MaTepHaIbHON TOUYKH

bubmuoteka [TOK https://m.edsoo.ru/9a5e2e74

38

ITorennuanabHBIE U
HEMOTEHIMAJIbHBIEC CHUJIBI.
[TorenmmanpHas YHEPTHS.

bubmmoreka [{OK https://m.edsoo.ru/554bafcc



https://m.edsoo.ru/13f0a221
https://m.edsoo.ru/d6532eb9
https://m.edsoo.ru/f7706d63
https://m.edsoo.ru/913974c7
https://m.edsoo.ru/9a5e2e74
https://m.edsoo.ru/554bafcc

Bropas xocMuueckas
CKOPOCTh

39

40

41

Tperbs kocMuyecKas
ckopocTh. CBsI3b pabOTHI
HENOTEHLNAIbHBIX CUJI C
HU3MEHEHUEM
MEXaHUYECKON dHEPTUn
CUCTEMBI TeJl. 3aKOH
COXPaHEHHUs
MEXaHUYECKOHN dHEPTun

Yupyrue u Heynpyrue
CTOJIKHOBEHHUS.

YpaBHenue bepnyium
IUIA UACanbHOMN
AKUJKOCTU

KonTponbnas padora no
TeMe "3aKOHBI
COXpaHEHUs B MEXaHUKe"

bubnuorexa I{OK https://m.edsoo.ru/f57b4e01

bubnuoreka [{OK https://m.edsoo.ru/f30f43b6

bubnuoreka [{OK https://m.edsoo.ru/474e7c4a

42

Pa3BuTue npencraBienni
0 IPUPOJIE TEIUIOTHI.
OcHOBHBIE TIOJIOKEHUS
MKT. duddyzus.
bpoyHoBckoe nBukeHne

bu6mmoteka 11OK https://m.edsoo.ru/b0a4445f

43

CrpoeHnue ra3000pa3HbIX,
KUJIKUX U TBEPIBIX TEIL.
XapakTtep ABUKEHUA U
B3aMMO/ICHCTBHS YaCTHUI]
BElIECTBA

bu6mmoteka I1OK https://m.edsoo.ru/c44d02e2

44

Macca u pazmepsl

bubnuoteka [{OK https://m.edsoo.ru/c5b72ab7



https://m.edsoo.ru/f57b4e01
https://m.edsoo.ru/f30f43b6
https://m.edsoo.ru/474e7c4a
https://m.edsoo.ru/b0a4445f
https://m.edsoo.ru/c44d02e2
https://m.edsoo.ru/c5b72ab7

MOJIEKYJI (ATOMOB).
KomnuecTBo BelecTsa.
[TocrosnHas ABoraapo

45

Temneparypa. Temiosoe
paBHoBecue. [llkana
Henscus

bubnuorexa [{OK https://m.edso0.ru/0070d493

46

47

Penrenue 3anau

Wneanpubiii ras. 'azoBeie
3aKOHBI

bu6nmoteka IIOK https://m.edsoo.ru/1531aba5

bubnuoreka [{OK https://m.edsoo.ru/1deb2367

48

YpaBHenue Menpeneena-
Knaneiipona. Pemenne
3a1a4

bu6mmoteka 1IOK https://m.edsoo.ru/8d12¢328

49

50

51

52

AOconroTHas
TeMrieparypa. 3aKkoH
JanpToHa

N3onporeccer B
UJI€aTbHOM Ta3e C
MTOCTOSTHHBIM
KOJIMYECTBOM BEIECTBA

I'padpuueckoe
IpeJCTaBICHNE
M30MPOLIECCOB:
n30TepMa, U30X0pa,
n3obapa

OcHOBHOE ypaBHEHUE
MKT

bub6mmoteka IIOK https://m.edsoo.ru/14e02d1f

bubmuoreka [{OK https://m.edsoo.ru/68878d51

bubmuoreka [{OK https://m.edsoo.ru/1344327b

bubmuoreka [{OK https://m.edsoo.ru/c8094721

53
54

Pemrenue 3agau

CBs3b a0COJIFOTHOM

bu6mmoteka I1OK https://m.edsoo.ru/10265a05
https://m.edsoo.ru/c38af875



https://m.edsoo.ru/0070d493
https://m.edsoo.ru/1531aba5
https://m.edsoo.ru/1deb2367
https://m.edsoo.ru/8d12c328
https://m.edsoo.ru/14e02d1f
https://m.edsoo.ru/68878d51
https://m.edsoo.ru/1344327b
https://m.edsoo.ru/c8094721
https://m.edsoo.ru/10265a05
https://m.edsoo.ru/c38af875

55

56

TeMIIepaTypbl
TEPMOANMHAMUYECKON
CUCTEMBI CO CpEIHEN
KUHETUYECKOMN dHEprue
MOCTYIATEIbHOIO
TEIJIOBOr'O JABUKECHUS €€
YaCTHIL

O06001IeHNe 1
cUCTEMAaTH3alNs 3SHAHUN
o teme "OcHoBel MKT"

KonTponbnas padota no
TeMme "OcuoBsl MKT"

bubnuoreka I{OK https://m.edsoo.ru/09d12fd8

bubnuoreka [{OK https://m.edsoo.ru/13adad59

57

58

TepMmoauHamuyeckas
cucrema. 3ajlaHue
BHEUIHUX YCIIOBUU JJIsI
T/ cuctemsl. BHeniHue u
BHYTPEHHUE ITapaMETPBI.
ITapamerpsl T/l cuctemel
KaK CpeIHHE 3HAUYCHUS
BEJIMYMH, ONIUCHIBAIOIINX
e€ Ha
MHKPOCKOITMYECKOM
YPOBHE

Hynesoe Hauamno
TEPMOJUHAMUKHU.
Camonpou3BoJibHas
penakcanus T/l cuctembl
K TEILUIOBOMY
PaBHOBECHIO

bubnuoreka ITOK https://m.edsoo.ru/5f8d38a3

bubnuotexa [{OK https://m.edsoo.ru/8ec512f0



https://m.edsoo.ru/09d12fd8
https://m.edsoo.ru/13adad59
https://m.edsoo.ru/5f8d38a3
https://m.edsoo.ru/8ec512f0

59

Mogenp uaeaabHOro ra3a
B TEPMOIMHAMUKE.
VYcaoBust IpUMEHUMOCTH
3TOU MOJEIIH

bu6nmoteka LIOK https://m.edsoo.ru/29355001

60

YpaBHenue Menzeneena-
Kianelipona u
BBIpAKEHUE JIJIS
BHYTPEHHEHN SHEPIUU

bubnuoreka I{OK https://m.edsoo.ru/bal178d0

61

Beipaxxenue s
BHYTPEHHEHN HEPrUuu
OJIHOATOMHOT'O
UJCAIBHOTO Ta3a.
KBasucratnueckue u
HECTaTUYECKUE IIPOLIECCHI

bubnuoreka ITOK https://m.edsoo.ru/ac5cacl5

62

OnemeHTapHas paboTa B
TEPMOJIMHAMHUKE.
Beruncienue paboTsl o
rpaduKy mporecca Ha
pV-nuarpamme

bubmuoreka [{OK https://m.edsoo.ru/741d5738

63

Tennmonepenaya Kak
Croco0 N3MEHEHUS
BHyTpeHHeH sHeprun T]]
cucTeMbl 63
COBEpILIEHHS PabOThI

bubmuoreka [{OK https://m.edsoo.ru/3d734561

64

Konsekmus,
TETIONPOBOHOCTb,
W3JIy4YECHHUE

bubnuoteka [TOK https://m.edsoo.ru/157b54cd

65

KonnyecTBo TEIUIOTHI.
TemnoéMKOCTh TeAa.

bu6mmoteka IIOK https://m.edsoo.ru/7ba67355



https://m.edsoo.ru/29355001
https://m.edsoo.ru/ba1178d0
https://m.edsoo.ru/ac5cac15
https://m.edsoo.ru/741d5738
https://m.edsoo.ru/3d734561
https://m.edsoo.ru/157b54cd
https://m.edsoo.ru/7ba67355

VY nenvbHas U MOJIApHAs
TEII0EMKOCTH BEILIECTBA.
VenapHas TEILIOTA
CropaHus TOTUIMBA

66

PacuéT xommuecTBa
TEIUIOTHI [IPU
Terionepenaye

bubnuoreka [{OK https://m.edsoo.ru/ldb5ad4e

67

68

69

INousarue 06 aguadbaTHOM
npouecce. [lepBbIil 3aK0H
TCpMOI{I/IHaMI/IKI/I

KonnuecTBo TennoTsl u
paboTa Kak Mephl
VU3MEHEHUs BHYTPEHHEN
sHepruu T/I cucremsl

Bropoii 3akoH
TEPMOJUHAMUKY 151
PaBHOBECHBIX U
HEPaBHOBECHBIX
MIPOLIECCOB.
Heob6patumocts
MIPUPOTHBIX MTPOIIECCOB

bu6mmoteka IIOK https://m.edsoo.ru/d8098824

bu6mmoteka IIOK https://m.edsoo.ru/b047alcd

bubnuoreka [{OK https://m.edsoo.ru/c6f4f464

70

71

[TpuHIMIIBI AEHCTBUS
TernoBbiX MamnH. KITJ]

MakcumanbHOE 3HaUCHUE
KITA. Huxn Kapnao

bubnuoteka [{OK https://m.edsoo.ru/2e945513

bubmuoreka IIOK https://m.edsoo.ru/fe3857b9

72

73

Pemrenue 3agau

OKOJIOTMYECKHE aCIIEKThI
HUCIIOJIB30BaHUA

bubnuoreka ITOK https://m.edsoo.ru/b3efal8b

bubmuoreka I{OK https://m.edsoo.ru/9867aaa7



https://m.edsoo.ru/1db5ad4e
https://m.edsoo.ru/d8098824
https://m.edsoo.ru/b047a1cd
https://m.edsoo.ru/c6f4f464
https://m.edsoo.ru/2e945513
https://m.edsoo.ru/fe3857b9
https://m.edsoo.ru/b3efa18b
https://m.edsoo.ru/9867aaa7

TEIUIOBBIX JBUTATEIIEH.
TennoBoe 3arps3HeHNE
OKpY KaroIen cpeabl

74

75

76

77

78

Pemenue 3agau 1

O06001enue u

CHCTEMAaTH3allHsl 3HAHUHI

10 TEME 1
"TepMoarHaAMHUKa.

TennoBbie MaIuHb"

KoHntposbHas pabota mo
teme "TepmonnHamuka. 1
TemnoBble MaTUHEL"

[TapooGpazoBanue u
KOHJICHCAIIHS.

Vcriapenue u KUIeHue. 1
VY nenbHas Teminora
napooOpazoBaHUs

Hacriennsie u
HEHACBIIICHHBIE MapPHI.
KauecTtBeHHas
3aBUCHMOCTH IIJIOTHOCTH
W JaBJIICHUS
HACBIIIEHHOTO IMapa OT
TEeMIIepaTyphl, UX
HE3aBUCUMOCTE OT
00BbEMa HACHIILIEHHOTO
napa. 3aBUCUMOCTb
TeMIIepaTypbl KUTIEHUS
OT JIaBJICHUS B KUJIKOCTH

bubnuoreka I{OK https://m.edsoo.ru/c8c70432

bu6nmoteka IIOK https://m.edsoo.ru/28d62b3f

bubnuoreka I{OK https://m.edsoo.ru/1b6e26c5

bubnuoreka IIOK https://m.edsoo.ru/6f8e6777

bubnuoreka [{OK https://m.edsoo.ru/f5¢17d02



https://m.edsoo.ru/c8c70432
https://m.edsoo.ru/28d62b3f
https://m.edsoo.ru/1b6e26c5
https://m.edsoo.ru/6f8e6777
https://m.edsoo.ru/f5c17d02

79

Bnaxnocts Bo3ayXa.
AOconroTHasg 1
OTHOCHUTEJIbHAS
BJI&KHOCTH

bu6nmoteka IIOK https://m.edsoo.ru/30ebbb79

80

81

82

83

84

85

86

Pemenue 3agau

TBépaoe Teno.
Kpucrannuueckue u
amMop(QHbIE Tena.
AHM30TpONUS CBOWCTB
KpUCTAJIJIOB

[InaBnenue u
KpUCTAJUIU3ALUA.

VY nenpHas Temiaora
raBiieHus. Cyomumarus
Jledopmariu TBEPIOTO
tena. Pactskenue u
cxarue. Casur. Moaynb
HOwura. Ilpenen ynpyrux
nedopmariuit

TermoBoe pacmpenue
KUIKOCTEN U TBEPIBIX
Tel. AHrapMOHU3M
TETUTOBBIX KOJIeOaHUM
YaCTHIl BEUIECTBA

IIpeoOpazoBanue
JHEPTUH B (a30BbIX
nepexoiax

YpaBHEHHUE TEIIOBOTO
Oaylanca

bubnuoreka ITOK https://m.edsoo.ru/18e95ff3

bubnuorexa I{OK https://m.edsoo.ru/20a88a03

bu6mmoteka 1IOK https://m.edsoo.ru/6ee91e9f

bubmuoreka I{OK https://m.edsoo.ru/dalaab10

bubnuoteka [IOK https://m.edsoo.ru/7ba5edf2

bubnuoreka I{OK https://m.edsoo.ru/97a0672f

bubmuoreka ITOK https://m.edsoo.ru/ab1521fb



https://m.edsoo.ru/30ebbb79
https://m.edsoo.ru/18e95ff3
https://m.edsoo.ru/20a88a03
https://m.edsoo.ru/6ee91e9f
https://m.edsoo.ru/da1aab10
https://m.edsoo.ru/7ba5edf2
https://m.edsoo.ru/97a0672f
https://m.edsoo.ru/ab1521fb

87

Pemenue 3agau

bubnuorexa IIOK https://m.edsoo.ru/8ab7f40d

88

[ToBepxHOCTHOE
HaTsDKEHUE.
Kanumnsapusie siBienus.
JlaBiienue nox
HCKPUBIICHHOU
ITOBEPXHOCTHIO
xuakoctu. opmyna
Jlamutaca

bu6nuoteka LIOK https://m.edsoo.ru/b42f1f97

89

O06o0061IeHue U
CHCTEeMaTH3alus 3HaHUI
1o Teme "ArperaTHble
COCTOSIHUS BEIECTBA.
®da3oBble epexo b

bubnuoreka IIOK https://m.edsoo.ru/0b52575¢c

90

KonTponbnas padota no
TeMe "ArperaTHbie
COCTOSIHUS BEILIECTBA.
da30BbIe NEPEXOBI"

bubmuoreka [{OK https://m.edsoo.ru/7dc2a739

91

92

DnekTpu3anus Ten u eé
MIPOSIBJICHUSI.
DnexTpuuecKui 3aps.
JIBa BU/1a 2JIEKTPUYECKUX
3apsanoB. [IpoBoaHuKY,
TUDJIEKTPUKU U
MIOJIYTIPOBOTHUKH

DneMeHTapHbII
AJIEKTPUUECKUIL 3apsi.
3aKOH COXpaHEHUS
AJIEKTPUUYECKOTO 3apsizia

bubnuoreka [{OK https://m.edsoo.ru/laff445f

bubmuoreka IIOK https://m.edsoo.ru/f49afd24



https://m.edsoo.ru/8ab7f40d
https://m.edsoo.ru/b42f1f97
https://m.edsoo.ru/0b52575c
https://m.edsoo.ru/7dc2a739
https://m.edsoo.ru/1aff445f
https://m.edsoo.ru/f49afd24

93

B3aumopeiicteue
3apsnoB. ToueuHbie
3apsabl. 3akoH Kynona

bu6nmoteka LIOK https://m.edsoo.ru/445b7746

94

Pemrenue 3anau

bubnuoreka LIOK
https://m.edsoo.ru/6b87ec5ahttps://m.edsoo.ru/08fc
19bc

95

96

DIIEKTPUYECKOE TOJIE.
Ero neiictBue Ha
AIEKTPUUECKUE 3aPsIbI

Hanpsx€nHOCTh
3IEKTPUUYECKOTO MOJIS.
[TpoOHeIii 3apsa. JInaum
HANPSKEHHOCTH
JIEKTPUYECKOTO IOJIA.
OnnopoaHoe
JIEKTPUYECKOE T0JIe

bubmuoreka IIOK https://m.edsoo.ru/05c6bfal

bubnuoreka [{OK https://m.edsoo.ru/3dac6957

97

IToTeHMaaIbHOCTH
AIEKTPOCTATUUECKOTO
nons. PazHocTth
IIOTCHIINAJIOB U
HAIpsDKEHUE

bu6mmoteka IIOK https://m.edso00.ru/80021447

98

[loTeHuunanpHas sHEpPTrUst
3apsia B
AIEKTPOCTATUYECKOM
noie. IloTennman
AIEKTPOCTATHYECKOTO
OJISt

bubmuoteka [{OK https://m.edsoo.ru/af5fa389

99

CBs13b HaNPSKEHHOCTU
0JIS1 U Pa3HOCTH

bubmuoreka ITOK https://m.edsoo.ru/df7a6838



https://m.edsoo.ru/445b7746
https://m.edsoo.ru/6b87ec5a
https://m.edsoo.ru/6b87ec5a
https://m.edsoo.ru/08fc19bc
https://m.edsoo.ru/05c6bfa1
https://m.edsoo.ru/3dac6957
https://m.edsoo.ru/80021447
https://m.edsoo.ru/af5fa389
https://m.edsoo.ru/df7a6838

INOTCHIHAJIOB JJIA
SJICKTPOCTATUYCCKOI'O
I10J14

100

101

[IpuHnun cyneprno3unumn
3JIEKTPUYECKUX TONEN

Pemrenue 3amau

bubnuoreka ITOK https://m.edsoo.ru/Ocfedabe

bu6nmmoteka IIOK https://m.edsoo.ru/5a582263

102

[Tone Toueunoro 3apsna.
[Tone paBHOMEpPHO
3apshKeHHOU chepbl

bu6nmoteka IIOK https://m.edsoo.ru/b297b5¢3

103

[Tone paBHOMEpHO
3apsHKEHHOT0 10 00BEMY
wapa. [Tosne paBHomMepHO
3apsKEHHOU
0ECKOHEYHOM MIOCKOCTU

bubmmoteka 1IOK https://m.edsoo.ru/f7a665ee

104

[IpoBonHMKY B
ANEKTPOCTATUYECKOM
rose. YciaoBue
paBHOBECHSI 3apsA10B

bubmmoTteka I1OK https://m.edsoo.ru/32405eab

105

JIMDIIEKTPUKY U
MOJIYTIPOBOJIHUKH B
JIEKTPOCTATUYECKOM
nojue

bubnuoreka [{OK https://m.edsoo.ru/060ebab5

106

Konnencarop.
DNeKTPOEMKOCTh
KOHJICHCATOPA.
DNeKTPOEMKOCTh
TUTOCKOTO KOHJ/ICHCATOPa

bu6mmoteka I1OK https://m.edsoo.ru/845b473

107

[TapamnensHoe

bubmuoreka [{OK https://m.edsoo.ru/d11e8ce?



https://m.edsoo.ru/0cfe4a6c
https://m.edsoo.ru/5a582263
https://m.edsoo.ru/b297b5c3
https://m.edsoo.ru/f7a665ee
https://m.edsoo.ru/32405eab
https://m.edsoo.ru/060ebab5
https://m.edsoo.ru/845b4f73
https://m.edsoo.ru/d11e8ce7

COCIUMHCHUC
KOHACHCATOPOB

108

109

110

IlocnenoBaTenbHOE
COCIMHCHHEC
KOH/JIEHCAaTOPOB
DHeprus 3apsHKEHHOTO
KOHJIEHCaToOpa

Pemenue 3agau

bubnuoreka ITOK https://m.edsoo.ru/1992920

bu6nmmoteka LIOK https://m.edsoo.ru/73a34f18

bu6nmmoreka [IOK
https://m.edsoo.ru/5fb2acb5https://m.edsoo.ru/2743
4040

111

JIBrKeHue 3apsyKeHHOU
YaCTHULbI B OJHOPOJHOM
NEKTPUYECKOM I10JIE

bu6mmoteka 11OK https://m.edsoo.ru/8341d6ac

112

113

114

Pemenue 3agau

O06006111eHE U
CUCTeMaTu3alusl 3HAaHUH
1o TemMe "DIIeKTPUUECKOe
none"

KonTponbHas padota no

TeMme "DIeKTpuyecKoe
none"

bubmuoreka [{OK https://m.edsoo.ru/5752603f

bubmuoreka I{OK https://m.edsoo.ru/cefe90e9

115

Cwuta Toka. ITocTossHHBIH
TOK. Y CIIOBHSA
CYIIECTBOBAHHMS
IMOCTOSIHHOTO
ANEKTPUUYECKOTO TOKA

bubmmoreka [{OK https://m.edsoo.ru/233311b5

116

WcTtouHuku TOKA.
Hanpsoxkenne u 31C

bu6mmoteka I1OK https://m.edsoo.ru/0839a115



https://m.edsoo.ru/1e992920
https://m.edsoo.ru/73a34f18
https://m.edsoo.ru/5fb2acb5
https://m.edsoo.ru/5fb2acb5
https://m.edsoo.ru/27434040
https://m.edsoo.ru/8341d6ac
https://m.edsoo.ru/5752603f
https://m.edsoo.ru/cefe90e9
https://m.edsoo.ru/233311b5
https://m.edsoo.ru/0839a115

117

3axon Oma 1 yyacTka
enu. DIEKTPUIECKOe
COTIPOTHUBJICHUE

bu6nmoteka LIOK https://m.edsoo.ru/f14f251e

118

3aBUCHUMOCTh
COHpOTI/IBJ'IeHI/ISI
OJTHOPOJHOTO
MIPOBOJIHHUKA OT €ro
JUIMHBI U TIJIOIIA 1
MOTIEPEYHOIO CCUCHHUS

bubnuoreka [TOK https://m.edsoo.ru/95fcdf51

119

VYaenpHoe
COMPOTHUBIICHUE
BelecTBa. Perienue
3a1a4

bubnuoreka I{OK https://m.edsoo.ru/437f8300

120

IlocnenmoBarensHOR,
napajuiesbHOeE,
CMEIIIAaHHOE COCTMHEHUE
MIPOBOJIHUKOB

bubnuoreka L{OK https://m.edsoo.ru/236f7e07

121

122

123

Pacuér pa3BeTBIEHHBIX
BJIEKTPUYECKUX LIETEN.
[IpaBuia Kupxroga

Pemenue 3agau

Pabora snexkrpuyeckoro
ToKa. 3akoH J[xoyns —
Jlenna

bu6mmoteka 11OK https://m.edsoo.ru/1794cf37

bubmuoreka [TOK https://m.edsoo.ru/3881b469

bubnuoreka ITOK https://m.edsoo.ru/a3605¢5¢

124

125

Pemrenue 3agau
MouHoCThb
AIEKTPUUYECKOTO TOKA.
TenmoBas MOIIHOCTB,

bubmuoteka [{OK https://m.edsoo.ru/6761bfOf

bubmuoreka I{OK https://m.edsoo.ru/99750a6f



https://m.edsoo.ru/f14f251e
https://m.edsoo.ru/95fcdf51
https://m.edsoo.ru/437f8300
https://m.edsoo.ru/236f7e07
https://m.edsoo.ru/1794cf37
https://m.edsoo.ru/3881b469
https://m.edsoo.ru/a3605c5c
https://m.edsoo.ru/6761bf0f
https://m.edsoo.ru/99750a6f

BBIACIACMAs Ha

pesucrope
126 Pemenue 3amau Bbubnuoteka LIOK https://m.edsoo.ru/eb72fc24
OJ1C u BHyTpeHHEE
127 COTIPOTHUBJICHUE bubnuoreka I{OK https://m.edsoo.ru/72d453af
HMCTOYHHKA TOKA
3akon OMa 1st MOJTHOM
128 (3aMKHYTOM) bubnuoreka [{OK https://m.edsoo.ru/221f40fb
AIEKTPUICCKOH IETTH
129 Pemenue 3agau bubmuorexa 1OK https://m.edso00.ru/3580b679
130 xz;HHOCTB nerotHita bubnuoreka I{OK https://m.edsoo.ru/a0ae51d8
131  Kopotkoe 3amMbIKaHuE bubnnorexa LHOK https://m.edsoo.ru/546f5632
132 ng;:;ic}::f :(;ZHH bubnuoreka IIOK https://m.edsoo.ru/35368f3e
133 Pemenue 3amau bu6nuoteka LIOK https://m.edsoo.ru/4410cef0
Pemenue 3agau nmo reme
134 "ITocTostHABII bu6mmoteka IIOK https://m.edsoo.ru/a7340a29
AIEKTPUIECKUN TOK"
Pemenue 3amau mo reme
135 "ITocTossHHBIHI bubmuoreka [{OK https://m.edsoo.ru/744261b8
AIEKTPUIYECKUN TOK"
Pemenue 3amau mo reme
136 "ITocTossHHBIHM bubmuoreka [{OK https://m.edsoo.ru/eb5d4687
AIEKTPUYECKUN TOK"
O600mmenue u
137 CUCTEMATHU3AaIHI 3HAHUHN bu6nuoteka LIOK https://m.edsoo.ru/bfd7a050

o teme "TlocTosTHHBIN



https://m.edsoo.ru/eb72fc24
https://m.edsoo.ru/72d453af
https://m.edsoo.ru/221f40fb
https://m.edsoo.ru/3580b679
https://m.edsoo.ru/a0ae51d8
https://m.edsoo.ru/546f5632
https://m.edsoo.ru/35368f3e
https://m.edsoo.ru/4410cef0
https://m.edsoo.ru/a7340a29
https://m.edsoo.ru/744261b8
https://m.edsoo.ru/eb5d4687
https://m.edsoo.ru/bfd7a050

AIEKTPUUYECKUN TOK"

138

139

140

141

142

KonTponbnas pabota no
teme "[locTossHHBIN
AIEKTPUUYECKUNA TOK"

DJIeKTpuyecKas
MIPOBOJAMMOCTH
Pa3IMYHbIX BELIECTB.
DNEeKTPUUYECKHUI TOK B
MeTajuIax.
CBepXIpoOBOIMMOCTh

DIEeKTPUUYECKHI TOK B
pacTBOpax M pacriaBax
3JIEKTPOJIUTOB. 3aKOHBI
®Dapanes 1
ANEKTPOJIN3A
DIEeKTPUUYECKHI TOK B
razax. [Lmazma

DNeKTpUYecKuil TOK B
BakyyMme. BakyymHble
npubopsI

bubnnorexa [{OK https://m.edsoo.ru/1885ddf1

bubnuoreka ITOK https://m.edsoo.ru/da794295

bu6mmoteka LIOK https://m.edsoo.ru/4b423491

bubmuoreka I{OK https://m.edsoo.ru/92d92f76

bubnuoteka ITOK https://m.edsoo.ru/2E+160

143

DNEeKTPUUIECKHUI TOK B
TTOJTYIIPOBOTHUKAX

bubnuoreka [{OK https://m.edsoo.ru/ab61c660

144

145

[TonynpoBOAHUKOBBIE
prOOpbI

Pu3nYeCcKUil IPAKTUKYM
no teme "U3mepenue

CHJIbI TOKA U HAIIPAKCHUS

B IICIIHU ITOCTOAHHOT'O

bubmuoteka [{OK https://m.edsoo.ru/83622200

bubmuoreka I{OK https://m.edsoo.ru/5643ea56



https://m.edsoo.ru/1885ddf1
https://m.edsoo.ru/da794295
https://m.edsoo.ru/4b423491
https://m.edsoo.ru/92d92f76
https://m.edsoo.ru/2E+160
https://m.edsoo.ru/ab61c660
https://m.edsoo.ru/83622200
https://m.edsoo.ru/5643ea56

TOKa TIPU TOMOIIIH
aHAJIOTOBBIX U IU(PPOBBIX
M3MEPUTENIbHBIX
puOOpoB" Uin
"3HaKOMCTBO ¢
udpoBoi TabopaTopueit
no ¢usuke. [Ipumepsr
U3MepeHus PU3NIECKUX
BEJIMYHH TIPH TOMOIIU
KOMITBIOTEPHBIX
JaTYNKOB"

146

PuU3NYECKUN IPAKTUKYM
o Teme "N3yuenue
HEPABHOMEPHOI'O
JBYKEHUS C LEIIBIO
OIpeJIeJICHUs
MIHOBEHHOH CKOpOCTH"

bubmuoreka 1{OK https://m.edsoo.ru/f6292f5f

147

PuU3NYECKUN NPAKTUKYM
o Teme "N3mepenue
YCKOpPEHHUS IpH
MIPSAMOJIMHEMHOM
PaBHOYCKOPEHHOM
JBUKEHUH 110 HAKIIOHHOU
MIJIOCKOCTH" UITU
"UccnenoBanue
3aBUCHMOCTH TTyTH OT
BPEMEHHU NPHU
PaBHOYCKOPEHHOM
JBUKEHUH"

bubmmoreka I{OK https://m.edsoo.ru/6960b6ef



https://m.edsoo.ru/f6292f5f
https://m.edsoo.ru/6960b6ef

148

149

PuU3HYECKU IPAKTUKYM
no teme "N3mepenne
YCKOpEeHUsi CBOOOAHOTO
nagenus” win "M3ydyeHue
JBUKEHUS TeIa,
OpOIIIEHHOTO
TOPU30HTAJIBHO"

Du3nYeCKUil MPaKTUKYM
o teme "U3yuenue
JBUKEHUSI TeJa 10
OKPY’KHOCTH C
MMOCTOSIHHOM MO MOJTYJIIO
CKOPOCTBhIO" UITH
"UccnenoBanue
3aBHCHMOCTH Mepro/ia
oOpariieHus KOHUYECKOTro
MasTHHUKA OT €ro
rapameTpoB”

bu6nmoteka IIOK https://m.edsoo.ru/d1ea2402

bu6mmoteka LIOK https://m.edsoo.ru/bcf53514

150

PuU3HYECKUN IPAKTUKYM
o reMe "M3mepenne
PaBHOIECHCTBYIOLIEN
CHWJIBI IIPU ABM>KEHUU
OpycKa 10 HaKJIOHHOM
IJIOCKOCTH" WK
"[IpoBepka runoTe3sl O
HE3aBHCHUMOCTH BPEMEHU
JBIDKEHUS OpycKa 1mo
HAaKJIOHHOM TUIOCKOCTH Ha
3aJIaHHOE PacCTOSTHUE OT

bubmuoreka [{OK https://m.edsoo.ru/0b34db84



https://m.edsoo.ru/d1ea2402
https://m.edsoo.ru/bcf53514
https://m.edsoo.ru/0b34db84

€ro mMaccer"

151

152

153

Du3nYECKUi MPaAKTUKYM
o teme "Hccnenosanue
3aBUCHMOCTH CHJI
YHpyrocru,
BO3HHUKAIOIINX B
MPY>KUHE U PE3UHOBOM
oOpasiie, OT uX
nedhopmaruu' uin
"N3yueHue IBUKEHUS
CHUCTEMBI T€JI, CBSI3aHHBIX
HUTBIO, IEPEKUHYTON
gepes NErkuii 010K"

Ou3nyeckuil NpakTUKyM
o teme "N3mepenue
Kod(QpHUIHEeHTa TPEHUS
10 BEJINYMHE YTIIOBOTO
koa¢pdunreHTa
3aBucumoctH Frp(N)"
nmu "UccnenoBanue
JBUKEHUsI OpycKa 1o
HAKJIOHHOM INIOCKOCTH C
MIePEMEHHBIM
koa¢dunmeHToM TpeHus"
nmm "N3ydenne
JBUKEHUSI Tpy3a Ha Baly
¢ TpeHuem"

Du3NYECKUl IPAKTUKYM
o teMe "HccnenoBanne

bu6nmmoteka IIOK https://m.edsoo.ru/b55b81al

bubmuoreka [TOK https://m.edsoo.ru/b83b1607

bubmuoreka [{OK https://m.edsoo.ru/4a04f4f7



https://m.edsoo.ru/b55b81a1
https://m.edsoo.ru/b83b1607
https://m.edsoo.ru/4a04f4f7

YCJIOBU paBHOBECHS
TBEPJIOTO TENA,
HMEIOIIEro OCh
BpallleHUs" I
"KoncrpyupoBanue
KPOHILITEHHOB U pacy€T
CHJI yIpyroctu" uiamn
"N3yuyenue
YCTOMYUBOCTH TBEPAOTO
Tena, UMEIOIIETO
Ioaas onops"

154

PuU3NYECKUN IPAKTUKYM
o teme "M3mepenue
HMITyJIbCa TeJla 0
TOPMO3HOMY ITyTH" UK
"M3MepeHue Cuibl TSI,
CKOPOCTH MOJAEIN
3JIEKTPOMOOHIIS U
MOIIHOCTH CUJIBI TATH"
nin "CpaBHeHue
M3MEHEHHUS UMITyJIbCca
TeJa C UMITYJIbCOM CHJIBI"
niu "UccaenoBanue
COXPAHEHHUS UMITyJIbCa
IIPU YIPYTOM
B3aUMOJACHCTBUU" WIIN
"U3mepenue
KMHETUYECKON SHEPIUU
Teja 1o TOPMO3HOMY

"

IIyTH

bubnuoreka IIOK https://m.edsoo.ru/856fb28e



https://m.edsoo.ru/856fb28e

155

156

PuU3HYECKU IPAKTUKYM
o teme "N3ydenue
M30TEPMUYECKOTO
mpoiecca
(peKOMEHTI0BaHO
HCII0JIb30BaHUE

U poBoit
naboparopun)" umu
"N3y4yeHue n30X0opHOTro
nporiecca" uimn
"N3y4yenne n3o06apHOro
npouecca' uimu
"[IpoBepka ypaBHEeHUs
COCTOSIHUSA"

Ou3nyeckuil NpakTUKyM
o teme "N3mepenue
yIEIbHON
TEIJIOEMKOCTH" HIIH
"UccnenoBanue
MpoIiecca OCThIBAaHUS
BemecTsa" win
"HccnenoBanue
aaunabatHoro mporecca'
nnmu "N3yuenue
B3aMMOCBS3U YHEPTUU
MEXKMOJIEKYJIIPHOTO
B3aMMOJICHCTBUS U
TEMIIEPATYPhl KUTICHUS
JKUIKocTen"

bubnuoreka ITOK https://m.edsoo.ru/e0fe7e07

bu6mmoteka I1OK https://m.edsoo.ru/2f2faa61



https://m.edsoo.ru/e0fe7e07
https://m.edsoo.ru/2f2faa61

157

158

PuU3HYECKU IPAKTUKYM
o teme "N3ydenue
3aKOHOMEPHOCTEM
HcrnapeHus KujaKoctei"
unu "U3mepenue
YAEIbHOM TEIIOThI
MJIaBJICHUS JbAa" UiIn
"N3y4yeHue cBONCTB
HACBIIICHHBIX TTapOB"
unu "M3mepenue
a0CONIOTHON BIQKHOCTH
BO3/1yXa U OLIEHKa MaccChl
MapoB B MOMeENIeHUU".
H3mepenne
KodpunmeHTa
MMOBEPXHOCTHOT'O
HaTSDKEHUS

Pu3nuecKuil IPakKTUKYM
o TeMe "HaGmronenue
MIPEBPAIICHUS YHEPTUU
3apsHKEHHOTO
KOHJIEHCATOPa B SHEPTHIO
M3JIy4eHHs cBeToanoaa"
nnmu "N3yuenue
MPOTEKAHUS TOKA B IIETIH,
cojeprKallen
KOHJIeHcaTop" uin
"Pacnipenenenue
Pa3HOCTHU MTOTEHITUAIOB
(HampsiKeHHs ) IpU

bu6mmoteka IIOK https://m.edsoo.ru/6bla23b5

bubnuoreka [{OK https://m.edsoo.ru/ec424377



https://m.edsoo.ru/6b1a23b5
https://m.edsoo.ru/ec424377

IOCJIEI0BATEIBHOM
COEIUHEHNH
KOHIEHCATOPOB"

159

PuU3NYECKUN IPAKTUKYM
o teme "Mccnenosanue
CMEIIAHHOTO COCIUHCHUS
pe3ucTopoB' WK
"U3Mepenue yieabHoro
COTIPOTHUBIICHUS
MPOBOJHUKOB" WIIH
"UccrenoBanue
3aBUCHMOCTH CHJIBI TOKA
OT HANPSHKEHUS TS
JIaMIIbI HaKaJIuBaHuA"

bubmuoreka [{OK https://m.edsoo.ru/2b179d98

160

161

Ou3nyeckuil MpakTUKyM
o Teme "HaGmronenne
3IEKTpoSn3a" Wi
"U3mepenue 3apsiaa
OIHOBAJIEHTHOIrO MoHa"
nmu "UccnenoBanue
3aBUCUMOCTH
CONPOTHUBIICHUS
TEPMOPE3UCTOPA OT
TEMIIEPATYPHI" WIH
"CHsITHE BOJBT-
aMIIepHOU
XapaKTEPUCTUKU auoaa”

PesepBHbIii yPOK.
O06o0menue n

bubnmuoreka [TOK https://m.edsoo.ru/64b6e901

bubmuoreka [{OK https://m.edsoo.ru/ed017d93



https://m.edsoo.ru/2b179d98
https://m.edsoo.ru/64b6e901
https://m.edsoo.ru/ed017d93

cUuCTeMaTHU3al s 3HaAaHUU
no teme "Kunemartnka"

162

PesepBHbIii ypOK.
O6o06menne u
cucTeMaTu3auus 3HaHUI
o Teme "Jlunamuka"

bubmuoreka [{OK https://m.edsoo.ru/3149956b

163

Pe3epBHbIil ypok.
O06o061ieHue U
CHCTEeMaTH3alus 3HaHUI
o teme "CraTnka
TBeporo Tena"

bubnuoreka [{OK https://m.edsoo.ru/0f9752ac

164

PesepBHbIil ypok.
Oo6o06menne u
cucTeMaTu3auus 3HaHUI
1o Teme "3aKoHbI
COXpaHEHHUs B MEXaHUKe"

bubnuoreka [{OK https://m.edsoo.ru/6c0df9cc

165

PesepBHbIii yPOK.
O06001menue u
cUCTeMaTH3aInsI 3HaHUI
1o Teme "OCHOBBI
MOJIEKYJIIPHOKUHETHYECK
oii Teopun"

bubnuoteka [{OK https://m.edsoo.ru/de148976

166

PesepBHBIii ypOK.
O06001menue u
cHCTEMaTH3aINsI 3HAaHUH
10 TEME
"TepMmoarHaAMUKA.
TennoBrie MauHL"

bubmuoreka [{OK https://m.edsoo.ru/Obcc77cl

167

PesepBHBIil ypoOK.

bubmuoreka [{OK https://m.edsoo.ru/59ca5c91



https://m.edsoo.ru/3149956b
https://m.edsoo.ru/0f9752ac
https://m.edsoo.ru/6c0df9cc
https://m.edsoo.ru/de148976
https://m.edsoo.ru/0bcc77c1
https://m.edsoo.ru/59ca5c91

168

169

170

O06o061ieHue U
CHCTEMAaTH3allHs 3HAaHUH
1o teme "ArperaTHble
COCTOSIHUS BEILIECTBA.
®da3oBble Iepexoibl"

PesepBHBIii ypOK.
O60061eHue u
CUCTEMaTHU3alusl 3HAHUU
1o Teme "DIIEeKTPUUECKOe
none"

PesepBHbIii ypOK.
O06006111eH1E U
CHCTEMAaTH3allHs 3HAHUI
o Teme "IlocTossHHBIN
AJIEKTPUYECKUM TOK"

PesepBHbIii ypOK.
O06o61enue u
CUCTEMAaTH3alMsl 3HAaHUU
o reMe "Toku B
pa3IuyYHBIX cpenax”

OBIIEE KOJIMYECTBO
YACOB I10 ITPOTPAMME

170

16

bu6nmoteka LIOK https://m.edsoo.ru/f2381c0c

bubnuoreka I{OK https://m.edsoo.ru/3caeédal

bubnuoreka [{OK https://m.edsoo.ru/cc7681d4



https://m.edsoo.ru/f2381c0c
https://m.edsoo.ru/3cae6da1
https://m.edsoo.ru/cc7681d4

11 KJIACC

Ne
n/
n

Tema ypoka

KoanuyecTBO 4acos

Bcer  KoHTpOABHBI
0 e padoThl

IIpakTHYecku
e padoThl

Jlara
H3yYeHH
|

JIeKTPOHHBbIE U(PPOBHIE 00pa3oBaTeIbHbIE
pecypcsl

BsaumoneiicTeue
MMOCTOSSHHBIX MarHUTOB
Y MPOBOJHUKOB C
TOKOM. Marauraoe
nose. ' unoresa
Awmmnepa

bubmuoreka I{OK https://m.edsoo.ru/487a8593

Bekrop MarHuTHOM
nHAyKIuu. [IpuHomn
CyNEepHO3UIUU
MarHUTHBIX IOJIEH.
JIMHMY MarHUTHOM

WHIYKINH

bubmuoteka I{OK https://m.edsoo.ru/4clabcech

MarnuTtHOoe nosne
IIPOBOJHMKA C TOKOM.
OmneiT OpcTena

bubnuoteka [IOK https://m.edsoo.ru/d35d5262

Cuita Ammiepa, e€
HarpaBJjeHUE U
MOJYJTh
Pemenue 3amau

IIpumeneHne 3aKoHa
Awmrmepa.
DIEeKTpOU3MEPUTEIHH
b€ TIPUOOPHI

bubnuoteka [{OK https://m.edsoo.ru/26d9c5ba

bubnmoreka [{OK https://m.edsoo.ru/a37a0c21

bubnmoreka [{OK https://m.edsoo.ru/ad7718d7



https://m.edsoo.ru/487a8593
https://m.edsoo.ru/4c1abccb
https://m.edsoo.ru/d35d5262
https://m.edsoo.ru/26d9c5ba
https://m.edsoo.ru/a37a0c21
https://m.edsoo.ru/ad7718d7

Cuua Jlopenua, eé
HarpaBJcHUE U
MOJYJib. JIBHKEeHUE
3apsHKEHHON YaCTHIIBI
B OJHOPOJHOM
MAarHuTHOM II0JI¢

Penrtenue 3anau

bu6mmoreka LIOK https://m.edsoo.ru/c97afaal

bu6mmoreka LIOK https://m.edsoo.ru/504e98¢c7

10

Pa6ora cuel Jlopennia

Pemenue 3amau

bubnmoreka [{OK https://m.edsoo.ru/d518be4b
bubmuoreka [IOK https://m.edso0.ru/93617bd9

11

MarnutHoe nosue B
BEILECTBE.
DeppoOMarHeTUKH,
napa- ¥ IMaMarHeTuku

bubnmoreka [{OK https://m.edsoo.ru/30ff9608

12

OcHOBHBIE CBOICTBA
(beppOMarHeTHKOB.
[Ipumenenune
dbeppoMarHeTUKoOB

bubnmoreka [{OK https://m.edsoo.ru/0b58190a

13

14

15

Perienue 3agau mo
Teme "MarautHoe
mosie"

Perienue 3agau mo
TeMme "MarautHoe
mone"

SIBnenue
JJIEKTPOMArHUTHOMN
uHaykuuu. Iotox
BEKTOpa MarHUTHOU
WUHIYKINH

bubnuoteka [{OK https://m.edsoo.ru/5b55¢307

bubmuoreka I{OK https://m.edsoo.ru/41c4ae8a

bubnmoreka [{OK https://m.edsoo.ru/b3efa0cl



https://m.edsoo.ru/c97afaa1
https://m.edsoo.ru/504e98c7
https://m.edsoo.ru/d518be4b
https://m.edsoo.ru/93617bd9
https://m.edsoo.ru/30ff9608
https://m.edsoo.ru/0b58190a
https://m.edsoo.ru/5b55c307
https://m.edsoo.ru/41c4ae8a
https://m.edsoo.ru/b3efa0c1

16

OC unaykuuu

bubnmoreka [{OK https://m.edsoo.ru/48150bd8

17

18

19

3aKoH
ANEKTPOMATHUTHOMU
nHaykuuu Papanes
Buxpesoe
3JIEKTPUYECKOE TOJIE.
Toxu dyko

OJIC uHayKIMu B
JBHKYIINXCS
MIPOBOJHUKAX

bubnmoreka [{OK https://m.edsoo.ru/a6dec188

bu6mmoreka LIOK https://m.edsoo.ru/15abe140

bubnuoteka [{OK https://m.edsoo.ru/0235cc02

20
21

Pemenue 3amau

[TpaBuio Jlenna

bubnmoreka [{OK https://m.edsoo.ru/4dfda618
bubmuoteka [{OK https://m.edsoo.ru/bbc22726

22

NHAYyKTUBHOCTS.
Karymxka
WHJIYKTUBHOCTH B
LIEIIH IIOCTOSIHHOT'O
TOKa

bubmuoteka [{OK https://m.edsoo.ru/621eae9d

23

SIBnenune
camounaykiuu. J/1C
CaMOUHTYKITUU

bubnuoteka [{OK https://m.edsoo.ru/7ee60ca8

24

DHeprusi MarHuTHOTO
TIOJISI KQTYIIIKH C
TOKOM.
DIIEKTPOMarHUTHOE
nosie

bubnuoteka [{OK https://m.edsoo.ru/b3cOad1l

25

26

Pemenue 3agau

O060061EHNE U
CUCTEMATHU3ALIUSI

bubnuoteka [{OK https://m.edsoo.ru/88f69d2b

bubmuoreka I{OK https://m.edsoo.ru/76484025



https://m.edsoo.ru/48150bd8
https://m.edsoo.ru/a6dec188
https://m.edsoo.ru/15abe140
https://m.edsoo.ru/0235cc02
https://m.edsoo.ru/4dfda618
https://m.edsoo.ru/bbc22726
https://m.edsoo.ru/621eae9d
https://m.edsoo.ru/7ee60ca8
https://m.edsoo.ru/b3c0ad11
https://m.edsoo.ru/88f69d2b
https://m.edsoo.ru/76484025

3HAHUHU II0 TEME
"OnexkTpoguHamMuka"

27

28

29

30

KontponpsHas padora
0 TeMe
"OnexkTpoauHaMuka"

Konebartenpnas
cucrema. CBOOOIHEIE
KoJIeOaHHsI.
I'apmonunueckue
KoJieOaHus

Kunemaruueckoe u
JIUHAMHYECKOE
olnucaHue
KoJie0aTeIbHBIX
JIBIDKCHUN

DHEpPreTUIecKoe
omnucanue. BeiBog
JUHAMHYECKOTO
OIIrMcCaHuig
FapMOHI/IquKI/IX
KoneOaHui U3 ux
SHEPreTUIECKOro U
KHHEMATHYECKOTO
OITMCaHU

bubnmoreka [{OK https://m.edsoo.ru/8ae09b98

bubnmoreka [{OK https://m.edsoo.ru/7c1db385

bubnuoreka I{OK https://m.edsoo.ru/87ce9498

bubnuoteka [{OK https://m.edsoo.ru/e3c99692

31

AMiutyzaa u dasa
Kosile0aHut

bubmuoteka [{OK https://m.edsoo.ru/7a0c439a

32

Ilepnon m wacrora
konebanuit. [lepron
MaJbIX CBOOOIHBIX

bubnuoteka [{OK https://m.edsoo.ru/e0399319



https://m.edsoo.ru/8ae09b98
https://m.edsoo.ru/7c1db385
https://m.edsoo.ru/87ce9498
https://m.edsoo.ru/e3c99692
https://m.edsoo.ru/7a0c439a
https://m.edsoo.ru/e0399319

33

34

KoJieOaHMit
MaTEeMaTHYECKOIO
MasiTHUKa. [lepuon
cBOOOIHBIX KOJIEOaHUI
MPY>KUHHOTO
MasITHHKA
3aTyxaroiue
KoJIeOaHHSI.
Brinyxnennsie
KosneOanms. Pe3oHnanc

ABTOKOJICOaAHUA

bu6mmoreka LIOK https://m.edsoo.ru/72¢93d09

bubnmoreka [{OK https://m.edsoo.ru/6add2644

35

36

37

38

39

Pemenue 3amau

VYpok-koHpepeHus
"MexaHndecKue
KoJIEOAHMS B
MY3bIKaJTbHBIX
UHCTpyMeHTax"

O06o06mIeH e U
CHCTEMaTH3aIus
3HAHUM 10 TeMe
"MexaHn4ecKue
KoyicOaHus"

DNeKTpOMarHUTHbBIE
KoJIEOaHMUSL.
KonebarenpHbIi
KOHTYP

®opmyna Tomcona.

bubmuorexa [JOK
https://m.edsoo.ru/addeec71https://m.edsoo.ru/75612
3¢5

bubmuoreka [{OK https://m.edsoo.ru/8ef587be

bubmuoreka [{OK https://m.edsoo.ru/eb84182f

bubnmoreka [{OK https://m.edsoo.ru/d4adabde

bubmuoreka I{OK https://m.edsoo.ru/093f9afl



https://m.edsoo.ru/72e93d09
https://m.edsoo.ru/6add2644
https://m.edsoo.ru/addeec71
https://m.edsoo.ru/addeec71
https://m.edsoo.ru/756123c5
https://m.edsoo.ru/8ef587be
https://m.edsoo.ru/eb84182f
https://m.edsoo.ru/d4adabde
https://m.edsoo.ru/093f9af1

40

CBsI3b aMIUTUTY/IbI
3apsijia KOHJIeHcaTopa
C aMIUTUTYIOW CHJIBI

TOKa B K0Jie0aTeILHOM

KOHTYpEe

3aKOH COXpaHEHHUs
SHEPTUU B UJICaTbHOM
KoJIe0aTeIbHOM
KOHTYpE

bu6mmoreka LIOK https://m.edsoo.ru/d1e2d543

41

42

3aryxaroiue
JIEKTPOMArHUTHBIC
KoJIeOaHHsL.
Brinyxnennsie
3JICKTPOMArHUTHBIC
KoJieOaHus

[IepeMeHHBIH TOK.
Pesucrop n
KOH/JIEHCATOP B LIENH
MIEPEMEHHOT0 TOKa

bubmuoreka LIOK https://m.edsoo.ru/5e668619

bubmuoreka [{OK https://m.edsoo.ru/84836152

43

Karymka
HHIAYKTUBHOCTHU B
L(EIU [TIEPEMEHHOTO
TOKa

bubmuoreka [{OK https://m.edsoo.ru/cfa307af

44

3akon Oma i1
AIIEKTPUYECKON LIETTH
MEePEMEHHOTO TOKa

bubnuoteka [{OK https://m.edsoo.ru/8bae38e6

45

MomHsocTts
MEPEMEHHOT0 TOKA.
AMIUTUTYAHOE U

bubmuoteka [{OK https://m.edsoo.ru/lcac6eac



https://m.edsoo.ru/d1e2d543
https://m.edsoo.ru/5e668619
https://m.edsoo.ru/84836152
https://m.edsoo.ru/cfa307af
https://m.edsoo.ru/8bae38e6
https://m.edsoo.ru/1cac6c4c

JICUCTBYIOLLIEE
3HAUYEHHE CUJIbI TOKA U
HaIpsKEHUs

46

47

Pe3onanc B
ANEKTPUYECKOMN LETH

Pentenue 3anau

bubnmoreka [{OK https://m.edsoo.ru/087506df

bu6mmoreka LIOK https://m.edsoo.ru/al6836a4

48

49

50
o1

Hneanbubrit
Tpanchopmartop.
[IpousBoacTBoO,
nepenava u
noTpebaeHue
SIEKTPUIECKON
SHEPrUU

DKOJOTUYECKHUE PUCKHU
MIpY MPOU3BOACTBE
3JIEKTPOIHEPTHUH.
KynbTypa
HCIIOJIE30BaHUS
AIEKTPOSHEPTUH B
MMOBCEIHEBHOM KH3HU

Pemenue 3amau

Pemenue 3agau

bubmuoreka [{OK https://m.edsoo.ru/f97418ae

bubmuoreka I{OK https://m.edsoo.ru/a6f74d93

bubmuoreka I{OK https://m.edsoo.ru/ee6677ed
bubnuoteka [{OK https://m.edsoo.ru/7cab59f8

52

O06o06mIeH e U
CHCTEMAaTHU3allHs
3HAHWH 110 TEME
"DEeKTpOMarHuTHbIE
KoyieOaHus"

bubmuotexa [{OK https://m.edsoo.ru/401024a9

53

MexaHU4eCKHUE BOJIHHI.

bubmuoreka I{OK https://m.edsoo.ru/a58e109f



https://m.edsoo.ru/087506df
https://m.edsoo.ru/a16836a4
https://m.edsoo.ru/f97418ae
https://m.edsoo.ru/a6f74d93
https://m.edsoo.ru/ee6677ed
https://m.edsoo.ru/7cab59f8
https://m.edsoo.ru/401024a9
https://m.edsoo.ru/a58e109f

XapakTepucTuKu
MEXaHUYECKUX BOJIH

54

55

CsoiicTBa
MEXAHUYECKUX BOJIH

3ByK. XapaKTepUCTUKHU
3BYyKa

bubnmoreka [{OK https://m.edsoo.ru/d9ae1000

bu6mmoreka LIOK https://m.edsoo.ru/138b6f09

56

Wndpassyk u
yabTpasByk. lllymoBoe

3arps3HEHUE
OKpYXKAaroIIel cpebl

bubmuoreka [{OK https://m.edsoo.ru/7380038f

57

58

59

60

61

Pemenue 3amau

BJIGKTpOMaFHI/ITHbIe
BOJIHBI. I/ISJ'Iy‘-ICHI/IC
SJICKTPOMArHuTHBIX
BOJIH

OHeprus
AIEKTPOMArHUTHBIX
BostH. CBolicTBa
AIIEKTPOMArHUTHBIX
BOJIH

IIxana
3JIEKTPOMAarHUTHBIX
BOJH. [Ipmenenue
AJIEKTPOMArHUTHBIX
BOJIH B TEXHHUKE U
OBITY

[IpuHmmns!
PaguOCBsI3U U

bubnmoreka [{OK https://m.edsoo.ru/cfd918bf

bubmuoreka [{OK https://m.edsoo.ru/714e5dbl

bubmuoreka [{OK https://m.edsoo.ru/d01b818c

bubnuoteka [{OK https://m.edsoo.ru/49belf9e

bubmuoreka [{OK https://m.edsoo.ru/9f96f1f8



https://m.edsoo.ru/d9ae1000
https://m.edsoo.ru/138b6f09
https://m.edsoo.ru/7380038f
https://m.edsoo.ru/cfd918bf
https://m.edsoo.ru/714e5db1
https://m.edsoo.ru/d01b818c
https://m.edsoo.ru/49be1f9e
https://m.edsoo.ru/9f96f1f8

62

TEJICBUICHUS.
Pagunomokarust.
DIIeKTPOMarHuTHOE
3arpsi3HEHUE
OKPY’KAIOIIIECH CpeIb
KontponpsHas pabora
o Teme "Konebanus u
BOJIHBI"

bu6mmoreka LIOK https://m.edsoo.ru/4f7985a0

63

Cger. 3akoH
IIPSAMOJIMHEMHOTO
pacrpoCcTpaHeHus
cBeTa

bubnuoreka I{OK https://m.edsoo.ru/f9566406

64

Pewenne 3anau Ha
IIPUMEHEHHE 3aKOHa
IIPSAMOJIMHEMHOTO
pacrpoCTpaHeHus
CBETa

bubmuoreka I{OK https://m.edsoo.ru/ea32d455

65

66

OTtpaxkeHue cBera.
Inockoe 3epkaino.
Cdepuueckoe 3epkaino

ITpenomiieHue cBera.
AOGCOTIOTHBIN U
OTHOCHTEJIbHBIN
IIOKa3aTellb
npesnomienus. [lonnoe
BHYTpEHHEE
OTpakKeHHUE.
[Ipenenbublii yron
[IOJIHOTO BHYTPEHHETO

bubnuoteka [{OK https://m.edsoo.ru/a005d2bb

bubnuoteka [{OK https://m.edsoo.ru/bc2e55cd



https://m.edsoo.ru/4f7985a0
https://m.edsoo.ru/f9566406
https://m.edsoo.ru/ea32d455
https://m.edsoo.ru/a005d2bb
https://m.edsoo.ru/bc2e55cd

OTpaXKEHUs

67

68

69

70

71

72

Penrenue 3amaud Ha
MIPUMEHEHUE 3aKOHOB
OTPaXKEHUS U
MpPEJIOMJICHUS CBETA
XoJ1 1ydeit B Ipu3Me.
Hucnepcus ceera.
CIoxHBIN cocTaB
Oenoro cBera. L{Bet

JInnser. okycHoe
paccTosiHue U
ONTHYECKAs CUJIA
JIMH3BI

[Toctpoenne
HU300pakeHHUH B

JIMH3aX U UX CUCTEMax.

YBenuueHue TUH3bI

Pemenue 3agau Ha
MOCTPOEHUE
U300paKeHHIH,
MOJTy4aeMBbIX C
ITOMOIIBIO JTMH3

I'ma3 kak onTuueckas
cucTeMa

bubnmnoreka [{OK https://m.edsoo.ru/49d830a9

bubnmoreka [{OK https://m.edsoo.ru/d8elc3be

bubmuoreka LIOK https://m.edsoo.ru/60441359

bubmuoteka [{OK https://m.edsoo.ru/bb53b1d5

bubmuoreka I{OK https://m.edsoo.ru/5a868f09

bubmuoreka [{OK https://m.edsoo.ru/ecd480a2

73

Pemenue 3agau.
[Ipenenst
MIPUMEHUMOCTH
reOMETPUYECKOMN
ONTHUKU

bu6mmoreka IIOK https://m.edsoo.ru/cd174a10



https://m.edsoo.ru/49d830a9
https://m.edsoo.ru/d8e1c3be
https://m.edsoo.ru/60441359
https://m.edsoo.ru/bb53b1d5
https://m.edsoo.ru/5a868f09
https://m.edsoo.ru/ecd480a2
https://m.edsoo.ru/cd174a10

CkopocTh cBeTa U

74 bubnmoreka [{OK https://m.edsoo.ru/f32aab06
METO/TbI €€ U3MEPECHHUS

75 Hucnepcus cBera bubmumoreka LIOK https://m.edsoo.ru/lel6cc6e

76 HNuTtepdepenius cBeta bubmuoreka [{OK https://m.edsoo.ru/5fc0c638
KorepenThsie
VWCTOYHUKU. Y CIIOBUS

77 HaAOJIFOACHUS bubmuoreka I{OK https://m.edsoo.ru/c6416d48
MaKCHMYMOB U
MUHHMYMOB

78 Pemrenue 3amau bubmuoreka I{OK https://m.edsoo.ru/3061de2b

79 Hpmmenerie bubmuoteka [{OK https://m.edsoo.ru/668edbc8
uHTephepeHITuN

80 Judpakmus ceera bubnmoreka [{OK https://m.edsoo.ru/12ed04b5
Hudpakmonnas

gy  Pewcrka Yenosue Bu6miorexa [{OK https://m.eds00.ru/f98d964
HaOJIFOJEHUSI TIIABHBIX
MaKCHUMYMOB

82 Pemenue 3amau bu6mmoreka LIOK https://m.edsoo.ru/d58c411a
ITonepeunocts

83 CBETOBBIX BOJIH. bubnuoteka [{OK https://m.edsoo.ru/e9890fe9
[Tonspu3zarnus cBeTa

84 Pemenue 3amau bu6mmoreka [IOK https://m.edsoo.ru/c56c8158

g5~ BCTOBbICABICHIA b Bu6mmorexa LIOK https://m.edsoo.ru/0b36363d
npupojie
0O0001eHne n

86 CHCTEMATHIALI bubmuoreka I{OK https://m.edsoo.ru/8a14748b

3HAHUH 110 TEME
"Onruka"



https://m.edsoo.ru/f32aab06
https://m.edsoo.ru/1e16cc6e
https://m.edsoo.ru/5fc0c638
https://m.edsoo.ru/c6416d48
https://m.edsoo.ru/3061de2b
https://m.edsoo.ru/668edbc8
https://m.edsoo.ru/12ed04b5
https://m.edsoo.ru/f998d964
https://m.edsoo.ru/d58c411a
https://m.edsoo.ru/e9890fe9
https://m.edsoo.ru/c56c8158
https://m.edsoo.ru/0b36363d
https://m.edsoo.ru/8a14748b

87

KontponpsHas padora
1o teme «OnTHKay

bubnmoreka [{OK https://m.edsoo.ru/82315dd4

88

I'panunel
MPUMEHUMOCTHU
KJIaCCHUYECKOM
MEXaHUKH. 3aKOHBI
SJIEKTPOJUHAMUKHI 1
MIPUHIIUIT
OTHOCHUTEIBHOCTH

bubnmoreka [{OK https://m.edsoo.ru/c9bd77ch

89

IToctynatet
CIIELUAJILHON TEOpUHU
OTHOCUTEJIBHOCTH

bubnmoreka [{OK https://m.edsoo.ru/c56f05ch

90

91

[IpocTpancTBeHHO-
BPEMEHHOHN MHTEPBal.
[IpeobpazoBanus
Jlopenua. YcnoBue
IIPUYUHHOCTH.
OTHOCHUTENBHOCTH
OJIHOBPEMEHHOCTH.
3aMmeUIeHHE BpEMEHU
Y COKpAIlleHHE JUTUHbI
OHeprus U UMILYJIbC

peJIHTI/IBI/ICTCKOﬁ
qaCTHUIbI

bubmuoteka [{OK https://m.edsoo.ru/d83742bb

bubmuoreka [{OK https://m.edsoo.ru/853a64fc

92

CBsI3b MacCHI ¢
SHEpPrueun u
MMITYJIbCOM
PEIATUBUCTCKOMN
YaCcTUIIbl. DHEPrus

bubmuoreka I{OK https://m.edsoo.ru/b6258ffa



https://m.edsoo.ru/82315dd4
https://m.edsoo.ru/c9bd77cb
https://m.edsoo.ru/c56f05cb
https://m.edsoo.ru/d83742bb
https://m.edsoo.ru/853a64fc
https://m.edsoo.ru/b6258ffa

ITOKOsA

93

94

PaBHOBecHOE TemoBoe
U3Iy4EeHUE

3akoH cMenieHus Buna

bubnmoreka [{OK https://m.edsoo.ru/f54035a5

bu6mmoreka LIOK https://m.edsoo.ru/1c5ff752

95

96

97

T'unore3a M. Ilimanka o
kBaHTax. ®oTOHBI

DHeprus U UMITYJIbC
dboToHa
®dorodddext. OnbIThI

A.T. Cronerosa.
3axonbl potorddekra

bubnmoreka [{OK https://m.edsoo.ru/a5ffa218

bu6mmoreka LIOK https://m.edsoo.ru/7fb307ec

bubmuoreka [{OK https://m.edsoo.ru/8c68e5b9

98

YpaBHeHue
DWHIITEWHA 15
dororddexra.
"Kpacnas rpanuma"
doroaddexra

bubmuoreka I{OK https://m.edsoo.ru/01ef4556

99

[laBiienue cgera.
Omnprre! [1. H.
JleOeneBa

bubnuoteka [{OK https://m.edsoo.ru/64b4f966

100

101

102

BosHoBEIE cBOWICTBA
YaCTHII

Bomnsl ne bpoinns.
Jl1mHa BOJIHEI 1€
bpoiins u pasmepsl
o0JacTy JoKaInu3aluu
JIBUKYIIIEUCS YaCTHULIBI
KopnyckynsipHo-
BOJIHOBOM Jlyallu3M

bubnuoteka [{OK https://m.edsoo.ru/f59cfcec

bubnmoreka [{OK https://m.edsoo.ru/5df8bafl

bubmuoreka I{OK https://m.edsoo.ru/8ccab62a



https://m.edsoo.ru/f54035a5
https://m.edsoo.ru/1c5ff752
https://m.edsoo.ru/a5ffa218
https://m.edsoo.ru/7fb307ec
https://m.edsoo.ru/8c68e5b9
https://m.edsoo.ru/01ef4556
https://m.edsoo.ru/64b4f966
https://m.edsoo.ru/f59cfcec
https://m.edsoo.ru/5df8baf1
https://m.edsoo.ru/8ccab62a

103

Hudpaxius
9JIEKTPOHOB Ha
KpHCTaJLIax

bu6mmoreka LIOK https://m.edsoo.ru/30dbal8c

104

Crenuduka
U3MEPEHUI B
MHUKPOMHUPE.
CooTHOIICHUS
HEOIpeeIEHHOCTEH
I'eitzenbepra

bubnmoreka [{OK https://m.edsoo.ru/65783dec

105

Pemenne rpaduueckmx
3ama4

bubnuoreka I{OK https://m.edsoo.ru/e70195bd

106

107

108

109

Penrenune pacu€THbix
3a/1a4

KoHTtposbHas pabota
mo TeMaM: "OCHOBEI
CTO",
"KopnyckynsipHo-
BOJIHOBOM JTyasin3m"
OMBITE IO
HCCICA0BaHUIO
CTPOEHHUSI aTOMa.
ILnanerapnas Moaenb
atoma Pesepdopna

IToctynatel bopa

bubnmoreka [{OK https://m.edsoo.ru/ee9b3182

bubmuoreka [{OK https://m.edsoo.ru/c3de891a

bubmuoTeka [{OK https://m.edsoo.ru/312b750a

bubmuoteka [{OK https://m.edsoo.ru/404dfa9a

110

Bunael cnekTpos.
CnexTp ypoBHEH
SHEPruu aToMa
BOZIOpOAA

bubnuoteka [{OK https://m.edsoo.ru/cf74blla



https://m.edsoo.ru/30dba18c
https://m.edsoo.ru/65783dec
https://m.edsoo.ru/e70195bd
https://m.edsoo.ru/ee9b3182
https://m.edsoo.ru/c3de891a
https://m.edsoo.ru/312b750a
https://m.edsoo.ru/404dfa9a
https://m.edsoo.ru/cf74b11a

111

CrioHTa"HHOE U
BBIHYKJICHHOE
U3JTy4eHHUE CBETa

bu6mmoreka LIOK https://m.edsoo.ru/f945d85¢c

112

113

114

Jlazep

Hyxkionnas mozaens
snpa ['elizenOepra-
NBanenko. 3apsn u

MacCCOBOC YHUCJIO dapa.

N30TONEL.
PanmoakTuBHOCTD

3aKkoH
PaAMOAKTUBHOIO
pacrnaga. CBoiicTBa
MOHU3UPYIOIIETO
n3ny4yeHus. Bousaue
pPaaIuoaKTUBHOCTH Ha
JKUBBIE OpPTraHU3MBI.
Jo3umerpus

bubnmoreka [{OK https://m.edsoo.ru/2288a0c4

bubnmoreka [{OK https://m.edsoo.ru/34ada5de

bubnmoreka [{OK https://m.edsoo.ru/aab98bef

115

DHeprusi CBI3u
HYKJIOHOB B SIJIpeE.
SInepHble CUITBL.
Jedext maccol sapa.
SnepHbie peakiuu.
SnepHbie peakTOpHI.
[TpoGnembr
YIIPaBIISIEMOTO
TEPMOSJICPHOTO
CHHTE3A.
DKOJIOTHYECKUE

bubmuoreka [{OK https://m.edsoo.ru/ff1758d0



https://m.edsoo.ru/f945d85c
https://m.edsoo.ru/2288a0c4
https://m.edsoo.ru/34ada5de
https://m.edsoo.ru/aab98bef
https://m.edsoo.ru/ff1758d0

aCIEKThl Pa3BUTHS
AJIEPHOMN YHEPTEeTUKU

116

Merons! perucrpanuu
Y UCCIICI0BAHUS
AJIEMEHTaPHbBIX
YacTHLL.
DyHIaMEHTAIIbHbBIE
B3aUMOJICUCTBUSL.
bapuonsl, Me30HBI U
JICNTOHBI.
[Ipencrasnenue o
CranmapTHOI MOJIEmH.
KBapk-riroonHas
MOJIEJIb aJPOHOB

bu6mmoreka LIOK https://m.edsoo.ru/lac08a5h

117

®du3uka 3a npeaenamu
CranmapTHOI MOJIemH.
Témuas marepus u
TEMHAs DHEPTHUSL.
EnuncTBO msuueckoit
KapTHUHBI MUpa

bubnuoteka [{OK https://m.edsoo.ru/c026fd37

118

119

Oransl pa3BUTHA
aCTPOHOMHH.
3HayeHue aCTPOHOMUU

IIpumeHuMocTs
3aKOHOB (pU3MKH IS
00BsICHEHUS IPUPOIBI
KOCMHYECKHX
00BEKTOB. MeToabI
ACTPOHOMUYECKHUX

bubnuoteka [{OK https://m.edsoo.ru/ad73e145

bu6mmoreka IIOK https://m.edsoo.ru/39c44028



https://m.edsoo.ru/1ac08a5b
https://m.edsoo.ru/c026fd37
https://m.edsoo.ru/ad73e145
https://m.edsoo.ru/39c44028

HUCCIIENOBAHUI

120

CoBpeMeHHbIE
ONITHYECKUE
TEJIECKOITHI,
PaznOTENEeCKOIIBL,
BHeaTMoc]epHas
aCTPOHOMHUS

bubnmoreka [{OK https://m.edsoo.ru/4877aale

121

Bup 3Bé3nHOro neba.
CozBesausl, spKue
3BE3/1bI, INIAHETHI, UX
BUJUMOC IBIIKCHHE

bubnmoreka [{OK https://m.edsoo.ru/aac588eb

122

ConHeyHas cucreMa.
Connue. ConHeuHas
aKTUBHOCTL. VICTOUYHUK
sHepruu CoJiHIA U
3BE3/

bubnmoreka [{OK https://m.edsoo.ru/22748eb4

123

3BE3/bI, UX OCHOBHBIE
XapaKTEPUCTHUKHU.
Huarpamma
"cCreKTpaJIbHBIHN Ki1acce
— CBETUMOCTB"

bubnuoteka [{OK https://m.edsoo.ru/42169944

124

125

3Be3 bl TIIaBHOMI
[IOCJIEI0BATEILHOCTH

BnytpenHnee crpoenue
3B&311. COBpEMEHHbIE
MIPEJICTaBICHHUS O
MIPOUCXOXKICHUN U
ssosrrory ConHIa u
3BE3. OTaMbl )KU3HU

bubnuoteka [{OK https://m.edsoo.ru/b3ch766¢

bubnmoreka [{OK https://m.edsoo.ru/d09da494



https://m.edsoo.ru/4877aa1e
https://m.edsoo.ru/aac588eb
https://m.edsoo.ru/22748eb4
https://m.edsoo.ru/42169944
https://m.edsoo.ru/b3cb766c
https://m.edsoo.ru/d09da494

3BE3T

126

Mineunsiii [1yte —
Hama ["anakrtuka.
Turbl ranakTuk.
Yépuble ObIpHI B sApax
rajakTHK

bubnmoreka [{OK https://m.edsoo.ru/7cd10a0a

127

Bcenennas.
Pacumpenue
Bceenennoii. 3akoH
Xab6ma. Teopus
bonpuioro B3peiBa.
PenukroBoe
U3JIy4eHHE

bubnmoreka [{OK https://m.edsoo.ru/3dbdf0d2

128

Macmradnas

cTpyKTypa Beenennoi.

Meraranaktuka

bubnuoreka I{OK https://m.edsoo.ru/ce234633

129

130

Hepeménneie
POOJIEMBI
aCTPOHOMUHU

Ddusznueckuit
MPAKTUKYM I10 TeMe
"UccnemoBanue
MarHUTHOTO MO
MMOCTOSIHHBIX
MarHuToB" W
"UccnemoBanue
CBOICTB
dbeppomarueTukon"
i "Uccaenosanue

bubnuoteka [{OK https://m.edsoo.ru/d37d9ffe

bubnuoteka [{OK https://m.edsoo.ru/67361aef



https://m.edsoo.ru/7cd10a0a
https://m.edsoo.ru/3dbdf0d2
https://m.edsoo.ru/ce234633
https://m.edsoo.ru/d37d9ffe
https://m.edsoo.ru/67361aef

JEUCTBUSA
MOCTOSIHHOTO MarHUTa
Ha paMKy C TOKOM"

131

Pusnyeckui
MPaKTUKYM I10 TEME
"N3mepenue cuiibl
Awmmnepa" wim
"U3yueHue
3aBUCHUMOCTH CHJIBI
Awmmnepa oT cuiibl ToKa"
unu "OnpeneneHue
MarHUTHOW MHIYKIIUH
Ha OCHOBE U3MEPEHUS
cuibl Amnepa"

bubmuoreka [IOK https://m.edsoo.ru/fcae91e9

132

duznyeckuit
MPaKTUKYM I10 TEME
"UccnemoBanue
SIBJIEHHUS
ANEKTPOMATHUTHOMU
WHIYKIUU" WIn
"Onpenenenue
WHAYKIIUA BUXPEBOTO
MardMTHOTO moisa"

https://m.edsoo.ru/c36658da

133

duznyeckui
MPaKTUKYM I10 TEME
"UccnenoBanue
SIBIICHUS
CaMOMHIYKIUHU" WIH
"Coopka Mozenu

bubnmoreka [{OK https://m.edsoo.ru/b8fb6391



https://m.edsoo.ru/fcae91e9
https://m.edsoo.ru/c36658da
https://m.edsoo.ru/b8fb6391

AJIIEKTPOMATrHUTHOTO
reseparopa"

134

duznueckuit
MPaKTUKYM I10 TEME
"N3mepenue nepuoja
CBOOOIHEIX KOJI€OaHUM
HHUTSHOTO U
MPY>KUHHOTO
MasATHHUKOB"

bubnmoreka [{OK https://m.edsoo.ru/5d159d35

135

Ddusznueckuit
MPAKTUKYM I10 TeMe
"IIpeoOpazoBanue
SHEPTUU B MPYKUHHOM
MasTHHKE"

bubmuoreka [IOK https://m.edsoo.ru/a28026bd

136

duznmueckuit
MPAKTUKYM I10 TeMe
"UccnenoBanue
MEPEMEHHOTO TOKA
yepes
MOCIIEIOBAaTEIIBFHO
COCINHEHHBIC
KOH/JIEHCATOP,
KaTyIIKy U pe3ucrop”
i "UccnenoBanne
paboThl UCTOYHUKOB
CBETa B LICTIH
MepEMEHHOT0 ToKa"

bubnuoteka [{OK https://m.edsoo.ru/89dc2d90

137

duznueckui
MPAKTUKYM 110 TEME

bubnuoteka [{OK https://m.edsoo.ru/b100661a



https://m.edsoo.ru/5d159d35
https://m.edsoo.ru/a28026bd
https://m.edsoo.ru/89dc2d90
https://m.edsoo.ru/b100661a

"U3yueHue
napamMeTpOB 3BYKOBOM
BOJIHBI"

138

139

140

Pusnyeckui
MPaKTUKYM I10 TEME
"U3mepenue
MOKazaTes
npeaomMiIeHus cTekia"
nn "[lonyyenue
U300pakKeHUS B
CUCTEME U3 IJIOCKOTO
3epKajia v JUH3bI"

dusznyecKuit
MPAKTUKYM I10 TeMe
"UccneqoBanue
3aBUCUMOCTH
dboxycHOTO
paccTosiHus OT
BeIeCTBA (HA IPUMEPE
KUJKHUX JTUH3)" WITH
"N3mepenue
doxycHOrO
paccTostHus
paccenBaroIIMX JINH3"

Dduznueckuit
MPaKTUKYM I10 TEME
"HaOmroneuue

T paKIuy,
uHTEp(epeHn U

bu6mmoreka LIOK https://m.edsoo.ru/42569eal

bubnuoteka [{OK https://m.edsoo.ru/b879fb3f

bubnmoreka [{OK https://m.edsoo.ru/8b7ac737



https://m.edsoo.ru/42569ea1
https://m.edsoo.ru/b879fb3f
https://m.edsoo.ru/8b7ac737

noJisipu3anuu ceera”

141

142

dusnueckuit
MPAKTUKYM I10 TeMe
"Onpenenenue
UMITyJIbCa ¥ SHEPTUU
PESTUBUCTCKIX
yacTul (1o
dboTorpadusm TpeKoB
3apsHKEHHBIX YaCTHIL B
MarHuTHOM ToJie)"

dusznyeckuit
MPAKTUKYM I10 TeMe
"U3mepenue
nocrosinHoi [Tnanka
Ha OCHOBE
UCCJIEIOBAHUS
doTtordpdexra" nnm
"Uccnenoanue
3aBUCUMOCTH CHJTBI
TOKA 4Y€pe3 CBETOUO
OT HamnpspkeHus"

bubnmoreka [{OK https://m.edsoo.ru/63756¢47

bubnmoreka [{OK https://m.edsoo.ru/eb916f82

143

duznueckuit
MPaKTUKYM T10 TEME
"UccnemoBanue
CIIEKTpa
pa3pexKEeHHOTO
aTOMapHOI0 BOJOpOAa
U U3MEpPEHUE
MMOCTOSTHHOM

bubnmoreka [{OK https://m.edsoo.ru/ec651eb8



https://m.edsoo.ru/63756c47
https://m.edsoo.ru/eb916f82
https://m.edsoo.ru/ec651eb8

Pun6epra"

144

145

duznueckuit
MPaKTUKYM I10 TEME
"UccnemoBanue
paznoakTUBHOTO (poHA
C HCIOJIL30BaHUEM
no3umetpa' Win
"U3yueHue
MOTJIOIIEeHHs OeTa-
YJaCTHULl AJTIOMUHUEM"

duznmueckuit
MPAKTUKYM I10 TeMe
"HabGnroneuus
3BE31HOrO Heba
HEBOOPYXKEHHBIM
I1a30M C
HCIOJIb30BaHUEM
KOMITHIOTEPHBIX
MIPUWIOKEHUH IS
onpeeaeHus
MTOJI0KEHHUS HeOESCHBIX
00BEKTOB Ha
KOHKPETHYIO JIaTy:
OCHOBHEIC CO3BE3IHS
CeBepHOro
MOJTYIIApHsl U SIPKUE
3BE3IBI" MITH
"HabGaronenus B
Teneckol JIyHsl,

bubnmoreka [{OK https://m.edsoo.ru/c3dabe6e

bubmuoteka [{OK https://m.edsoo.ru/1072021e



https://m.edsoo.ru/c3dabe6e
https://m.edsoo.ru/1072021e

IIJIaHET, TYMAHHOCTEN
U 3BE3IHBIX
CKOIIeHuH"

146

147

O6oO0meHue u
CHCTeMaTH3alUs
3Hanuil. Ponp ¢pusuku
Y aCTPOHOMUH B
SKOHOMMYECKOM,
TEXHOJOTHYECKOM,
COLIMAJIBLHON U
THYECKOU cepax
JIEATEeIbHOCTH
YyeoBeKa

O06o0061IEHNE U
CUCTEMATH3aLM
3HaHuM. Posib 1 MecTo
(GU3HUKN U aCTPOHOMUHU
B COBPEMEHHOM
Hay4YHOU KapTHHE
Mupa

bu6mmoreka LIOK https://m.edsoo.ru/ad6ddeed

bu6mmoreka IIOK https://m.edsoo.ru/18f19f7c

148

0O00011eHNEe U
CHCTEeMaTH3aIHs
3HaHuM. Poib
¢buznyeckoil Teopuu B
dbopMupoBaHUU
npeJCTaBICHUN O
¢bu3nueckoil kapTrHe
MHpa, MECTO
buznyecKoil KapTUHBI

bubnmoreka [{OK https://m.edsoo.ru/e7d400f4



https://m.edsoo.ru/ad6ddeed
https://m.edsoo.ru/18f19f7c
https://m.edsoo.ru/e7d400f4

149

MHUpa B 001eM psay
COBPEMEHHBIX
€CTECTBEHHO-HAYYHBIX
MpEJICTaBICHUN O
IpUpoIe

O0o0061IeH e U
CHCTEMAaTH3alHs
3HAHUM 110 TEME
"Kunemaruka"

bu6mmoreka LIOK https://m.edsoo.ru/b032fc4b

150

O0o061IeH e U
CHCTEMAaTHU3aLUs
3HAHHUH 10 TEME
"Kunemaruka"

bubmuoreka [{OK https://m.edsoo.ru/4e31b507

151

O0o061IeH e U
CHCTEMAaTU3allHs
3HAHHH 10 TEME
"Inaamuka"

bubnmoreka L{OK https://m.edsoo.ru/2dfbafcs

152

0O00011eHue u
CHCTEMAaTU3allHs
3HAHUH 110 TEME
"Cratuka TBEpAOro
Tena"

bubnuoteka [{OK https://m.edsoo.ru/3ccad82e

153

0O00011eHNEe U
CHCTEMAaTU3allHs
3HAHUH 110 TEME
"3aKOHBI COXpaHEHUs B
MexaHuke"

bubnuoteka [{OK https://m.edsoo.ru/32a4d1a0

154

0O000meHne n
CUCTeMaTHu3aluAa

bubnuoteka [{OK https://m.edsoo.ru/ed440ca8



https://m.edsoo.ru/b032fc4b
https://m.edsoo.ru/4e31b507
https://m.edsoo.ru/2dfbafc5
https://m.edsoo.ru/3cca482e
https://m.edsoo.ru/32a4d1a0
https://m.edsoo.ru/ed440ca8

155

156

157

158

159

3HAHUM I10 TEME
"OCHOBBI
MOJIEKYJISIPHO-
KUHETHYSCKOU
Teopun"

O0o0061IeH e U
CHCTEMAaTH3alHs
3HAHUM 110 TEME
"TepMoHaMUKa.
TenmoBrie MalTuHE"

O0o061IeH e U
CHCTEMAaTHU3aIlH
3HAHHUH 10 TEME
"ArperaTHblie
COCTOSIHUS BEILIECTBA.
®dazoBble Iepexoas"

O06o06mIeH e U
CHCTEMAaTHU3allHs
3HAHUM I10 TeMe
"Onexrpuueckoe noiue"

0O00011eHue u
CHCTEMAaTHU3allHs
3HAHHUH 10 TEME
"TTocTOSTHHBIHN
ANEKTPUUECKUI TOK"

0O0001eHne n
CHCTEMAaTHU3allHs
3HaHUH Mo Teme "Toku
B Pa3JIM4YHBIX cpenax”

bu6mmoreka LIOK https://m.edsoo.ru/c63f7¢10

bubmuoreka [{OK https://m.edsoo.ru/1d36b5b1

bubmuoreka [{OK https://m.edsoo.ru/3bf0def9

bubmuoteka [{OK https://m.edsoo.ru/71453ee6

bubmuoteka [{OK https://m.edsoo.ru/3d40077a



https://m.edsoo.ru/c63f7c10
https://m.edsoo.ru/1d36b5b1
https://m.edsoo.ru/3bf0def9
https://m.edsoo.ru/71453ee6
https://m.edsoo.ru/3d40077a

160

O0o061IeHNE U
CHCTEMAaTH3alHs
3HAHUM IT0 TEME
"Marautsoe nosne"

bu6mmoreka LIOK https://m.edsoo.ru/3b4c06ae

161

162

163

164

PesepBHBI ypOK.
O0o0061IeH e U
CHCTEMAaTH3alHs
3HAHUM 110 TEME
"DJIeKTpOMarHuTHas
UHOyKOusA"
PesepBHBII ypOK.
O06o0061IEHNE U
CHCTEMAaTHU3aIlH
3HAHHUH 10 TEME
"MexaHndecKue
KoJieOanus"

PesepBHBIil ypOK.
O60061enue u
cucTeMaTu3aIus
3HAHUM 110 TEME
"DeKTpOMarHuTHhIE
KoJjebanus"

PesepBHBIil ypOK.
O06o06mIeH e U
CHCTeMaTHU3alus
3HAHUM II0 TEME
"MexaHnn4eckue 1
3JIEKTPOMAarHUTHBIE
BOJIHBI"

bu6mmoreka LIOK https://m.edsoo.ru/053e2248

bubmuoreka [{OK https://m.edsoo.ru/d6310bfd

bubmuoreka [{OK https://m.edsoo.ru/5e2bb83d

bubmuoteka [{OK https://m.edsoo.ru/96a7a2dd



https://m.edsoo.ru/3b4c06ae
https://m.edsoo.ru/053e2248
https://m.edsoo.ru/d6310bfd
https://m.edsoo.ru/5e2bb83d
https://m.edsoo.ru/96a7a2dd

165

166

167

168

169

170

PesepBHBI ypOK.
0O0001EeHue 1
CHCTEeMaTH3aIus
3HAHUM 110 TEME
"Onruka"

PesepBHBIi ypOK.
0O0001EeHuEe 1
CHCTEeMaTH3aIus
3HAHHUH 10 TEME
"OcnoBrl CTO"

PesepBHBII ypOK.
O06o0061IEHNE U
CHCTEMaTH3aIus
3HAHHUH 10 TEME
"KopnyckynsipHo-
BOJIHOBOM JTyasin3m"
PesepBHBIil ypOK.
O06o06mIeHNE U
CHCTEMAaTHU3alHs
3HAHHUH 10 TEME
"dusuka aroma"

PesepBHBIil ypOK.
O06o06mIeH e U
CHCTEeMaTHU3alusg
3HAHUM I10 TeMe
"du3ruKa aTOMHOTO

AApa 1 3JIEMCHTAPHBIX

gactu”

PesepBHBIi ypOK.

bu6mmoreka LIOK https://m.edsoo.ru/52ad1603

bu6mmoreka LIOK https://m.edsoo.ru/5beclc65

bubmuoreka [{OK https://m.edsoo.ru/f7¢59d38

bubmuoteka [{OK https://m.edsoo.ru/1f511654

bubnmoreka [{OK https://m.edsoo.ru/905c5ce0

bubmuoreka I{OK https://m.edsoo.ru/2bffb94c



https://m.edsoo.ru/52ad1603
https://m.edsoo.ru/5bec1c65
https://m.edsoo.ru/f7c59d38
https://m.edsoo.ru/1f511654
https://m.edsoo.ru/905c5ce0
https://m.edsoo.ru/2bffb94c

O0o061IeHNE U
CHCTEMAaTH3alHs
3HAHUM IT0 TEME
"J51eMEeHTHI

actpoduzuxu"

OBIIEE KOJIMYECTBO
YACOB I10 ITPOTPAMME
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IPOBEPSIEMBIE TPEEOBAHUS K PE3YJBTATAM OCBOEHUS
OCHOBHOM OBPA30OBATEJBHOM IPOI'PAMMDbBI10 KJIACC

Kox
MPOBEPSIEMOT0
pe3yJbTara

10.1

IIpoBepsiemble npeiMeTHbIE Pe3yJIbTATHI 0CBOEHNSI OCHOBHOI
00pa3oBaTeJbHOI MPOrPaMMBbI CpeIHEro 001ero od0pa3oBaHusi

JleMOHCTpHpOBaTh Ha MPUMEPAX POJIb U MECTO (U3UKH B (GOPMUPOBAHUU
COBPEMEHHON HayYHOW KapTHHBI MUpPA, B Pa3BUTHU COBPEMEHHOW TEXHUKHU
Y TEXHOJIOTHUM, B TPAKTUUYECKON JEATEIbHOCTH JIFOJEH

10.2

Y4YuThIBaTh TPAHUIBI TPUMEHEHHUS HM3YYEHHBIX (PU3UYECKUX MOJICIIeH:
MaTepuaibHas TOUKa, MHEpLUaJIbHAs cUcTeMa OTCUETa, aDCOJIFOTHO TBEPIOE
TEJI0, UICAIBHBIN ra3; MOJEIN CTPOCHUS ra30B, )KUIAKOCTEN U TBEPABIX TEll,
TOYCYUHBIN DJICKTPUYCCKUI 3apsij] — IPU PEeIICHUH (PU3NIECKUX 3a]1a4

10.3

10.4

Pacnio3naBate ¢u3nveckue sBiIeHUs (TIPOLECCH) U OOBSICHITh UX Ha OCHOBE
3aKOHOB ~MEXAHUKH, MOJIEKYJSIPHO-KUHETUUYECKOH TEOpUU  CTPOEHUs
BEUIECTBA M JJIEKTPOJMHAMUKHU: PAaBHOMEPHOE U PaBHOYCKOPEHHOE
NpSIMOJIMHEHHOE JIBUKCHHE, CBOOOJHOE TaJeHHE TeN, MABIKEHHE II0
OKpPY)KHOCTH, HMHEpLHMs, B3aumojeiictBue Tten; auddysus, OpoyHOBCKOE
JBIDKEHUE, CTPOEHHUE KUJIKOCTEH M TBEPABIX TeN, U3MEHEHUE 00bEMa Tel
OpY HarpeBaHMM (OXJIQXKJEHHM), TEIJIOBOE paBHOBECHE, MCIApPEHHUE,
KOHJIEHCallUs, IJIaBJIeHHe, KpUCTAJUIM3allks, KUIIEHUE, BIaXXHOCTh BO3/1yXa,
NOBBILICHHUE JIaBJICHUS r'a3a IPU €ro HarpeBaHUM B 3aKPBITOM COCYJIE, CBS3b
MEXy IapaMeTpaMH COCTOSIHHSI ra3za B U30IPOLECCax; JIEKTpU3aLus Tel,
B3aUMOJICVCTBUE 3aps10B

OnuceiBaTh MEXaHUUYECKOE IBM)KEHUE, UCIOb3Ysl (PU3NUYECKUE BEIHMUUHBI:
KOOPJIMHATA, IIYTh, IEPEMEIIEHUE, CKOPOCTb, YCKOPEHUE, Macca Tella, CUIIa,
UMITYJIbC ~ T€Jla, KUHETHYEeCKas DSHEprus, IOTCHIMAIbHAs JHEPIUsi,
MexaHu4yeckas paboTa, MeXaHHWYecKass MOIIHOCTb; TIpU  OINHUCAHUU
IPAaBWIBHO TPAaKTOBAaTh (PM3MYECKUN CMBICI HCHOJIb3YEMbIX BEIWYHMH, HX
0003HAa4YeHHs] W €IWHUIBI, HaXOAWUTb (OPMYJIbI, CBS3BIBAIOLIUE JAHHYIO
(bU3MUECKyI0 BETUUNHY C IPYTMMHU BEIMYMHAMU

10.5

10.6

OnuceiBaTh U3yYEHHBbIE TEIUIOBBIE CBOMCTBA TEJ M TEIUIOBBIE SIBJICHUS,
UCIOJNB3YS (PU3MUECKHUE BETUYMHBIL: JaBJIEHUE Ta3a, TeMIepaTypa, CpeaHss
KUHETHYecKas SHEprus Xa0THUYECKOTO JIBUKECHUS MOJIEKYIL,
CpeIHEKBaJIpaTUyHasi  CKOPOCTh  MOJIEKYJ,  KOJMYECTBO  TEIUIOTHI,
BHYTPEHHSs 3HEprusi, pabora raza, KO3(QQHUIMEHT MOJE3HOrO JEHCTBHA
TEIJIOBOTO JBUTaTeNsl; MPU ONMUCAHUU MPABUIIBHO TPAKTOBATh (PU3MUECKUI
CMBICJI UCHOJBb3YEMBIX BEIMYMH, UX OOO3HAYEHMS W €AMHHUIIBI, HAXOIUTh
(dopMyInbl, CBS3bIBAIOIIME MAHHYIO (DU3UYECKYIO BEIUYHMHY C JAPYTHMH
BEJIMYMHAM

OnuceIBaTh HU3Y4YCHHBIC QJICKTPHUYICCKUC CBOMCTBA BCIICCTBA 151
SJICKTPUYCCKUC SBJICHUA (Hpoueccm), HCIIOJIb3YA (I)I/ISI/I‘-ICCKI/IC BCJIMYHHBI:



10.7

ANEKTPUUECKUN 3apsill, DJICKTPUUYECKOE TMOoJie, HANpPsHKEHHOCTh OIS,
MOTEHIIMaN, Pa3HOCTh MOTEHIIMAJIOB; TP ONKMCAHUU MPABUIBHO TPAKTOBATh
(bu3nyeCKuit CMBICI HCTIOJIb3YyEMbIX BEJIMYUH, UX 0003HAUEHUS U €IUHUIIBL;
yKa3bIBaTh (OPMYJIbI, CBA3BIBAIOIIME TAaHHYIO (U3UYECKYIO0 BEIMYHUHY C
JIPYTMMU BETUYMHAMU

AHATM3UPOBATH (PU3UYECCKHUE MPOLIECCHI U SIBICHUS, UCTIONB3Ys (pU3udecKue
3aKOHBI W TPUHIMUIBL 3aKOH BceMupHoro TsroteHus, |, Il u Il 3axonbI
HeloTOHA, 3aKOH COXpaHEHHUS MEXaHUYCCKOW DHEPIHH, 3aKOH COXPaHCHHS
UMIyJIbCa, TPUHIMUI  CYNEPHO3WIMK CHJ, TPUHIUI  PaBHOIPABHS
WHEPIHUATBHBIX CUCTEM OTCYETA; MOJICKYJIIPHO-KHHETHYCCKYIO TEOPHIO
CTPOCHHS BEIIECTBA, Ta30BBIC 3aKOHBI, CBSA3b CPEIHEH KUHETHYECKON
SHEPTUU TEIUIOBOTO JIBHXKCHHS MOJIEKYJI C aOCONIOTHOW TeMIepaTypow,
NEpBBIA  3aKOH TEPMOJUHAMHKH; 3aKOH COXPAHCHHS DJICKTPUYECKOTO
3apsiga, 3akoH KyrnoHa; mpu 3TOM pas3iudvarh CIOBECHYIO (DOpPMYITHPOBKY
3aKOHa, €r0 MaTeMaTHYECKOE BBIPAKEHUE W YCIOBHS (TPaHUIBI, 00JacTH)
PUMEHHUMOCTH

10.8

OOBSICHATH OCHOBHBIE IPUHIMUIBI JIEHCTBUS MallUMH, HOpUOOpPOB U
TEXHUYECKUX  YCTPOWMCTB;  pa3iuyarh YCIOBHS HMX  0€30MaCHOTO
MCIIOJIb30BaHUs B IOBCEIHEBHOM JKU3HU

10.9

BBINOJNHATE 3KCIIEPUMEHTBI 110 HMCCIICOBAHUIO (DU3UYECKUX SIBICHUU |
MponecCoOB C UCIIOJb30BAHUEM ITPSAMBIX U KOCBCHHBIX H3MepeHHI>i; IIpU 5TOM
dbopMymupoBath npodiemy (3aady) u TUIOTE3y YIeOHOro 3KCIICPUMEHTA,
coOupaTh YCTAaHOBKY W3 MPEIJIOKEHHOTO 00OPYIOBaHUS, TPOBOJIUTE OIIBIT
U GOPMYIHPOBATH BHIBOJIBI

10.10

10.11

10.12

10.13

10.14

OcymiecTBIATh NpsIMbIE M KOCBEHHbIE M3MEpeHHs (PU3NYECKUX BEJIHYUH,
IpU 3TOM BBIOMpATh ONTHMAIbHBIA CHOCOO HM3MEpPEHUS U HCIOJIb30BaTh
W3BECTHBIE METO/IbI OLIEHKH MOTPEIIHOCTEN U3MEPEHNUN

HccnenoBaTh 3aBUCHMOCTH MEXAy (PU3NYECKUMH  BEIMUYMHAMHU C
UCIIOJIb30BAHUEM TMPSAMBIX HM3MEPEHUW; MpU OSTOM KOHCTPYHPOBATh
YCTaHOBKY, (UKCHpOBATh  pPE3yNbTaThl TOJYyYEHHOW  3aBUCHMOCTH
GU3MYEeCKUX BEIWMYMH B BHJE TAaOMUI[ U TpapuUKOB, J€JIaTh BBIBOABI I10
pe3yabpTaTaM UCCIIeI0BAHUS

CobmoiaTh mpaBmiia 0€30MacHOro Tpy/a IpU MPOBEICHUN UCCIETOBaHH B
pamMkKax  y4eOHOrO  OJKCHepUMEHTa, Y4eOHO-HCCIEIOBaTENbCKOW U
MPOEKTHOM AESITENFHOCTU C MCIOIh30BAaHUEM U3MEPHUTEIBHBIX YCTPOUCTB U
1a60paTOPHOTO 000PYIOBAHMS

Pematp pacu€THble 3aauud C SBHO 3aJaHHON (U3MUYECKON MOJEINbIO,
UCTIONB3YS (PU3NYECKUE 3aKOHBI M MPHUHIIUITBI; HA OCHOBE aHAN3a YCIOBHS
3a/1a4¥l BBIOUPATh (PU3NYECKYIO MOJEINb, BBIACTATh (PU3UUECKHIE BEIUYUHBI
U (QopMynbl, HEOOXOAWMBIE [Isi €€ pelIeHHs, MPOBOAUTH pPAacu€Thl U
OIICHUBATH PEATHHOCTD MOTYYEHHOTO 3HAUYCHUS (PU3UUECKON BEIIMUNHBI

Pemiate Ka4C€CTBCHHLBIC 3agaqu: BBICTPAaNBATh JJOTHYCCKH
HCIIPOTUBOPCUUBYIO ILICIIOYKY paCCY)K,[[eHI/Iﬁ C OHOpOfI Ha H3YYCHHBIC



3aKOHBbI, 3dKOHOMCPHOCTHU U q)HSI/I‘IeCKI/Ie SIBJICHUA

10.15

Hcnonb3oBate  HpU  pelleHMH  y4eOHBIX  3aJjad  COBPEMEHHBIE
UHPOPMALIMOHHBIE  TEXHOJIOTUH Ui TOHMCKA,  CTPYKTYPHUPOBaHUS,
UHTEpIpETallid ¥ TpPeJICTaBIeHUs Y4eOHOH U  HayYHO-TOMYJISIPHON
uHPOpPMALIMK, TOJYYEHHOM U3 pa3IMYHBIX HCTOYHUKOB, KPHUTHYECKH
aHATM3UPOBATH MOJTy4aeMyro HH(pOpMAIUio

10.16

10.17

10.18

[TpuBOIUTE IPUMEPHI BKJIaJIa POCCUNUCKUX U 3apYOSKHBIX YUEHBIX-(PU3UKOB
B pa3BUTHE HAyKH, OOBSCHEHHE TIPOIIECCOB OKPYXKAIOMIETO MHpa, B
pa3BUTHE TEXHUKU U TEXHOJIOTUH

Hcronp30BaTh TEOpETUYECKUE 3HAHUS 10 (PU3MKE B MOBCETHEBHOW KH3HH
s oOecrieueHrss 0€30MACHOCTH TpH  OOpallleHHH ¢ NpuOoOpaMH H
TEXHUYECKHUMHU YCTPOMCTBaMH, JUISI COXPAHEHUs 370POBbS U COOIIOIACHUS
HOPM SKOJIOTUYECKOTO TTOBEICHUS B OKPYKAIOIIEH cperie

PaGoraTte B rpymnme C BBIIOJHEHHUEM pA3IUYHBIX COLMAJIBHBIX PpOJIEH,
IUTAHUPOBATh PabOTy TPYIIIbI, PAMOHAIEHO PACHpPEeNiaTh 00I3aHHOCTH U
IUTAHUPOBATh JESATENIbHOCTh B HECTaHJAPTHBIX CHUTYallMsIX, aJIeKBaTHO
OLICHMBATh BKJIQJ] KaXIOTO U3 YYaCTHUKOB TPYNIbl B PpELICHHUE
paccMarpuBaeMoi PoOIEMBI

11 KIIACC

Kon
NpoBepPsSIEeMOro
pe3yabTara

111

IIpoBepsiemble mpeiMeTHbIE Pe3yJIbTATHI 0CBOEHNSI OCHOBHOI
0o0pa3oBaTeJbLHOI MPOrPaMMBbI CpeIHero 001ero odpa3oBanusi

JleMoOHCTpHpOBaTh Ha MpPUMEPAX POJIb U MECTO (U3UKH B (OPMUPOBAHUU
COBPEMEHHOM HAYYHOW KapTHHBI MUpPa, B Pa3BUTHU COBPEMEHHOW TEXHUKHU
U TEXHOJOTHH, B IPAKTHYECKOW IEATEIbHOCTH JIIOAEH, LEIOCTHOCTh U
€IMHCTBO (PU3NYECKOIN KapTHHBI MUpa

11.2

Y4uuThiBaTh TpaHULIBI MPUMEHEHHUS H3YYEHHBIX (PU3MUECKUX MOJeINeH:
TOYEUYHBIN DJJIEKTPUYECKUHN 3apsj, sJepHas MOJENIb aroMa, HYKJIOHHAas
MO/JIeIb ATOMHOTO sJipa MPHU pelIeHNH (PU3NUECKHX 3a]a4

11.3

PacnioznaBate (usznueckue sBieHus (Iporecchl) U OObSICHITh UX HA OCHOBE
3aKOHOB 9JICKTPOJMHAMUKMA M KBAaHTOBOW (DM3MKH: 3JEKTpHUYECKas
POBOUMOCTb, TEIJIOBOE, CBETOBOE, XMMHYECKOE, MAarHUTHOE CHCTBUS
TOKa, B3aMMOJICHCTBHE MAarHUTOB, 3JICKTPOMAarHUTHAS WHIYKIIUS, ACHCTBHE
MarHUTHOTO TIOJISE Ha TMPOBOJHHK C TOKOM U JBHXKYIIUICS 3aps,
AIIEKTPOMarHUTHBIC KOJIeOaHMsI " BOJIHBI, IpSIMOJIMHEIHOE
pacnpoCTpaHeHUE CBETa, OTPaKEHHE, NpENOMIICHHE, WHTephepeHIHs,
nudpakiys U MoJspU3anus CBETa, AUCIEPCHs CBETa, (POTOIIEKTPHUCCKUI
s dekt (PporodrddexT), cBeTOBOE AaBIeHHUE, BOSHUKHOBEHHE JIMHEHYATOTO
CIeKTpa  aTtoMa  BOJOPOJa,  ©CTECTBEHHAas M MCKYCCTBEHHAs




pPaannoOaKTUBHOCTDb

11.4

OnwuceIBaTh U3y4EHHBIC CBOWMCTBA BEIIECTBA (DJICKTPUYECKHE, MATHUTHBIC,
ONTUYECKUE, DJIEKTPUUECKYI0 IPOBOJAMMOCTb Ppa3IMYHbIX Cpel) U
AIIEKTPOMAarHUTHBIE  SBJIEHHUS  (IPOLIECCHI), HCIONB3YS  (pusmueckue
BEJIMYMHBI: MIEKTPUICCKUI 3apsij], CHIIa TOKa, SJICKTPHUECKOE HAIPSHKCHUE,
AIIEKTPUUECKOE COMPOTUBIIEHHE, pa3HOCTh noteHuuanos, JJC, pabora
TOKAa, WHIYKIHMS MarHUTHOTO ToJis, cuia Awmmnepa, cwia JlopeHia,
WUHIYKTHBHOCTh KATYIIKH, SHEPTHs JICKTPUUYECKOTO ¥ MAarHUTHOTO IIOJICH,
NEPUOJl U YacToTa KOJICOAHWH B KOJIeOATEIbHOM KOHTYpE, 3apsl U CHIIA
TOKA B TIPOIECCE TapMOHMYECKHX O3JCKTPOMAarHUTHBIX KOJICOaHHH,
(GOKyCHOE pacCTOsSsHHE U ONTHUYeCKas Cuia JIMH3bI, [PU ONUCAHHUH
IMpaBUJIbHO TPAKTOBATb q)H?;H‘-IGCKHﬁ CMBICJI HCIIOJIb3YCMBIX BCIWYHUH, HUX
0003HAUCHHsI W EIUHHIIbI;, YKa3bIBaTh (OPMYJIbI, CBS3BIBAIOLINE TAHHYIO
(U3HYECKYIO BEJIMYUHY C APYTUMU BEJIUYUHAMU

11.5

OnuceiBaTh HM3y4YCHHBbIE KBAaHTOBBIC SIBJICHHS M IPOIECCHI, HCMOIb3Ys
bu3nYecKue BETUYUHBI: CKOPOCTh AJIEKTPOMArHUTHBIX BOJIH, JJIMHA BOJHBI
M YacTOTa CBETAa, SHEPrusl M HMITYJIbC (POTOHA, MEpHOA IMOoIIypacraja,
SHEPrusi CBS3M ATOMHBIX fJI€p; MPU ONUCAHWUU MPABWIBHO TPaKTOBATh
(U3UYECKUN CMBICI UCTIONB3YEMBIX BEIHMYMH, MX 0003HAUYCHUS U €IUHUIIBI;
yKa3bIBaTh (DOPMYIbI, CBA3BIBAIOIIME TAaHHYIO (U3UYECKYIO BEIMYHUHY C
OPYTMMH BETUYMHAMU, BBIUYUCIISITH 3HAUeHUE (PU3NUECKOM BETUYMHBI

11.6

11.7

11.8

AHanm3upoBaTh GU3NIECKUE MPOLECCH U SIBICHUS, HCIIONB3Ys (PH3UIECKUE
3aKOHBl W HPUHLUIBL 3akoH OMa, 3aKOHBI IIOCJIENI0BAaTENbHOIO U
HapajjIeIbHOTO COEAMHEHUs NIPOBOJHUKOB, 3aK0H Jlxkoynsa — JIeHna, 3akoH
JIEKTPOMAarHUTHOW MHAYKLNHU, 3aKOH NPSMOJIMHEHHOIO pacipOCTPaHEHUS
CBETa, 3aKOHBI OTPAKEHUS CBETA, 3aKOHBI IIPEJIOMIICHUS CBETA, YPABHEHHUE
OiHmreitHa an8  QoTodddexTa, 3aKOH COXpAaHEHHsS DHHEPruH, 3aKOH
COXPaHEHHs MMITYJIbCA, 3aKOH COXPAHEHUs DJIEKTPUUYECKOTO 3apsia, 3aKOH
COXpPaHEHMsI MacCOBOIO 4YHcla, MOCTyNaTel bopa, 3aKOH pajnOaKTHBHOIO
pacnaja; IpU 3TOM pa3iavyaTh CIOBECHYIO (DOPMYIUPOBKY 3aKOHA, €ro
MaTeMaTUYeCKOe  BBIpaXEHHWE M ycjoBHs  (TpaHMIbI,  oO1acTH)
NPUMEHUMOCTH

Onpenendarb HampaBiI€HUE BEKTOpa MHAYKIUMHM MArHUTHOTO  MOJs
MIPOBOJIHUKA C TOKOM, CHJIBI AMriepa 1 cuiibl JlopeHiia

Ctpouth U OMUCHIBATH H300paKEHHE, CO37aBAEMOE IJIOCKHM 3€pPKajoM,
TOHKOM JIMH30U1

11.9

BrimmonsaTe OKCIICPUMCHTBI IO HCCICAOBAHHIO (1)I/I3I/I‘-IGCKI/IX SIBJICHUA U
MponeCcCOB C UCIIOJB30BAHUEM IMPAMBIX H KOCBEHHBIX HSMGPGHHﬁ; IIpHu 5TOM
dbopmyupoBath IpodieMy (3a1ady) U TUIOTE3y YIEOHOTO DKCIEPUMEHTA,
coOupaTh YCTAaHOBKY M3 MPEAJIOKEHHOTO 000pYyI0BaHUS, POBOJUTH OMBIT
1 GOPMYyIHUPOBATH BBHIBOJIBI

11.10

OcyiecTBisITh MpsiMble M KOCBEHHbIE HM3MEpPEHHUS (PU3NYECKUX BEIMYUH;
IpU 3TOM BBIOMpATh ONTHMAIbHBIA CHOCOO HM3MEpPEHUS U HCIOJIb30BaTh




U3BECTHBIE METO/bI OLIEHKH IOTPEIIHOCTEN U3MEPEHUN

11.11

11.12

11.13

11.14

11.15

11.16

HccnenoBaTh 3aBUCHMOCTH (PM3UYECKUX BEIMYUH C HCIOJIb30BAHUEM
OPSAMBIX U3MEPEHUH; IPU 3TOM KOHCTPYHPOBATh YCTAHOBKY, (DMKCHPOBAThH
pe3ybTaThl TOJNYyYEHHONM 3aBUCUMOCTH (H3UYECKUX BEIUYMH B BHJE
TabIMI U TPaUKOB, AETATh BBIBOAKI 110 PE3yJIbTaTaM HCCICIOBAHNUS

Cobmoath npaBuiia 0€30MaCHOTO TPy P MPOBEACHUH UCCIICIOBAHUIT B
paMKax  y4eOHOTrO  3KCIEpPUMEHTa, Y4eOHO-HCCIICIOBATEIILCKOW U
HpOGKTHOf/’I ACATCIIBHOCTHU C UCIIOJIb30BAHUEM U3MEPHUTCIIbHBIX YCTI)OI\/JICTB u
1ab0paTopHOTO 000PYIOBaAHUS

Pemars pacuérHbpie 3a7audl C SIBHO 3a/JlaHHOM (PU3MYECKOW MOJENBIO,
UCIOJNB3YS (PU3NYECKUE 3aKOHBI M MPHUHIIUIIBI; HA OCHOBE aHAJN3a YCJIOBUS
3aa4ui BBIOMPATh (PU3NYECKYI0 MOJENb, BBIICIATh (GU3HUECKUE BETUYHHBI
U (QopMyIbl, HEOOXOAWMBIE JUIsi €€ pEelICHHs, MPOBOAWTH PAcU€Thl U
OIICHUBATH PEATHHOCTD MOTYYEHHOTO 3HAUCHHS (PU3HMUECKOM BEIIMUYMUHBI

Pematn Ka4CCTBCHHBIC 3aJa4u: BbICTPAaNBaTb JJOIT'M4YCCKHU
HCIIPOTUBOPCUUBYHO ILICIIOYKY paCCY)KI[eHI/Iﬁ C OHOpOﬁ Ha H3Y4YCHHBIC
3aKOHBI, 3dKOHOMCPHOCTHU U q)HSquCKHe SABJICHUA

Hcnonb3oBaTe  HOpU  pelleHMH  y4eOHBIX  3ajjad  COBPEMEHHbIE
UHPOPMALIMOHHbIE  TEXHOJOTMH  JUIi  IIOMCKA, CTPYKTYpPUpOBAHUA,
UHTEpIpeTallud M MpeJCTaBlIeHUs Y4eOHOM M  Hay4yHO-IOMYJISIPHOM
UHpOpPMALMK, MOJYYEHHOM U3 pa3IMYHBIX HMCTOYHUKOB; KPUTHUYECKH
aHAJIM3UPOBATH NOTY4aeMyIO HH(POPMAIHIO

OOBSICHATh MPUHLUUIBI JEHCTBUSA MAaIIMH, HOPUOOPOB U TEXHUYECKHX

YCTPOMCTB; pa3nuyaTh YCIOBHS HUX 0€30MacHOr0 HWCIOJIb30BAaHUS B
MIOBCEIHEBHOMN KU3HU

11.17

[IpuBoauThH MpUMeEpHI BKJIa/la POCCUNCKUX U 3apyOEKHBIX YUEHBIX-(PU3UKOB
B pa3BUTHE HayKu, B OOBSCHEHUE IIPOIECCOB OKPYKAIOLIETO MHUpA, B
pa3BUTHE TEXHUKU U TEXHOIOTUN

11.18

Hcnonb3oBath TeopeTnyeckue 3HaHUs MO (PU3UKE B MOBCEAHEBHOM KU3HU
st obecrieyeHust Oe3omacHOCTM Tpu  oOpallleHuu ¢ [pudopamMu U
TEXHUYECKUMHU YCTPOMCTBAMU, JUII COXPAaHEHHS 30POBBS M COOIFOICHUS
HOPM 5KOJIOTHYECKOT'0 IIOBEICHUS B OKPYXKAIOLIEH cpeie

11.19

PaGoraTte B rpymme C BBIMOJHEHHEM PA3UYHBIX COIMATBHBIX POJIEH,
MJIAHUPOBATh PadOTy TPYMIIBI, PAlMOHAIBHO PACIIPEACIATh 00S3aHHOCTU U
IJIAaHUPOBATh JACATCIBHOCTh B HCECTAHAAPTHBIX CHUTYyallMAX, aJCKBATHO
OLCHUMBATb BKJIaJd KaXJ0ro W3 YYaCTHUKOB TIPYIIbl B PCIICHHUC
paccMaTpuBaeMoi TPOOIIEMBI



IMPOBEPAEMBIE 3JIEMEHTBI COAEP KAHUSA

10 KJIACC

Kona Koa npoBepsiemoro

pa3aejia IJIEMEHTA

HpOBepﬂeMbIe IJIEMEHTBI COACPKAHUA

OU3NKA 1 METO/JIbI HAYYHOI'O ITO3HAHU A

1.1

®usuka — Hayka o mnpupoae. HayuHbie meTonasl
MO3HAHUA OKpYKarouiero mupa. Poib skcnepumMenra
U TEOpUM B IIpolLlecC€ TO3HAHUA IPUPOABL.
DKCHepuMEHT B (pU3UKE

1.2

MonenupoBanue ¢u3uueckux  SBICHUH |
nporieccoB. Haywnple rumote3sl. ®Dusndeckue
3aKOHBI M TEOpHM. ['paHUIBl IPUMEHUMOCTH
¢u3Myeckux 3aKOHOB. [IpHHIMII COOTBETCTBHL.
Porp m wmecro ¢umsukun B (HopMHpOBaHHU
COBPEMEHHOM  Hay4yHOH  KapTHHBI MHpa, B
NPaKTHYECKOH NEeSITEeNbHOCTH JIIOeH

MEXAHHUKA

2.11

#H#HPart##KUHEMATHUKA
Mexannueckoe — nBwkeHue.  OTHOCUTENIBHOCTD
MexaHuueckoro JBmxkeHus. Cucrema OTCuéra.
Tpaexropus

2.1.2

[Tepememienre, CckOpocTb (CpeAHsAs  CKOPOCTb,
MI'HOBEHHAsl CKOPOCTb) U YCKOPEHUE MaTepHaIbHOM
TOYKH, UX MPOEKIUU HA OCH CHCTEMbI KOOPJIMHAT.
CrnoxeHue nepeMelIeHU U CII0KEHHE CKOPOCTER

2.1

2.1.3

PaBHOMEpHOE M PaBHOYCKOPEHHOE IPSIMOJIMHEWHOE
nBuxkeHue. ['paduku 3aBUCHUMOCTH  KOOpIMHAT,
CKOpPOCTH, YCKOPEHMS, NYTH HW IEpeMEIICHUS
MaTepHaJIbHOU TOYKU OT BPEMEHHU

2.14

2.15

2.16

CBoboaHoe majienne. Y CKopeHue CBOOOTHOTO
HagcHUs

KpuBonuneiinoe JIBHKCHHE. PaBHOMepHOE
JBUOKEHUE MaTEpPUAJIbHOW TOYKM MO OKPYKHOCTH.
YrnoBas CKOpOCTb, JTUHEWHAs CKOpOCTh. [lepuon u
yactoTa. [{leHTpocTpeMHUTEIRHOE YCKOPEHUE

TexHuuyeckue YCTPOﬁCTBaI CIILAOMCTP, ABUKCHHUC
CHapsA 0B, HCTIHBIC U pCMCHHBIC IICpCaAaIn

2.1.7

[IpakTuueckue paboTel. M3MepeHne MrHOBEHHOMH
ckopoctH. MccienoBaHne COOTHOIIEHHS MEXAY



2.2

2.3

MyTAMU, PO ICHHBIMU TEJIOM 3a
IIOCJICIOBATENIbHBIC PABHBIE MPOMEXYTKH BPEMEHU
P PaBHOYCKOPEHHOM [BIDKCHMH C Ha4aJIbHOU
CKOPOCTBIO, PaBHOW HYyI0. M3yueHwe IBIKCHHUS
IIapyuKa B BS3KOHM >KUAKOCTH. V3yueHne NBIKCHHS
Tena, OPOIIEHHOTO TOPU30HTAIBHO

##HPar##H# JMHAMUKA

2.2.1

2.2.2

IIpunnun orHocutensHOocTH ['amunes. Ilepsbii
3akoH HprotoHa. HepuuanbHble CHCTEMBI OTCUETA

Macca tena. Cuna. [IpuHIun cyneprno3uiuu Cuil

2.2.3

Bropoii 3akoH HproTOHA [U1s1 MaTEpUAIBHON TOYKH B
unepuuanbHoit cucreme otcuéra (MCO). Tpernit
3akoH HproTOHa 11 MaTepHaIbHBIX TOUEK

2.2.4

2.2.5

3akoH BceMUpHOTO TsroTeHus. Cuiia TSKECTH.
[lepBas kocMuueckasi CKOpocTb. Bec Tena

Cuna ynpyrocru. 3akoH ['yka

2.2.6

Cuna Ttpenus. Cyxoe Tpenue. Cuia TpeHUS
CKOJIbXKEHHUSI M cuiia TpeHus mokos. Koaddumument
TpeHusi. Cuia CONpOTUBIICHUSI TIPU JBIKEHUH Tela
B JKU/IKOCTH HJIH ra3e

2.2.7

2.2.8

2.2.9

[TocrynarensHOe W  BpamaTeIbHOE  JBHIKCHUE
a0COJIIOTHO TBEPIOTO TeJa

MOMEHT CHJIbBI OTHOCHUTEIBHO OCH BpallCHHUS.
I1;meyo cumbl. YcnoBus paBHOBECHUS TBEPAOIO TeEa B
nUCoO

TexHuueckue YCTpOﬁCTBaI OAIIHUITHUKHU, IBUKCHUC
HCKYCCTBCHHBIX CITYTHUKOB

2.2.10

[Ipaktuueckue pabotel. M3ydeHue ABMKEHUS
Opycka IO HAaKJIOHHOM IJIOCKOCTH MOJ AEHCTBHEM
HECKOJBKUX cHil. MccnenoBaHue 3aBUCHUMOCTH CHII
VIOPYrOCTH, BO3HUKAWIIUX B JAedhopmupyemoit
NpYXUHE W PE3UHOBOM 00pasiie, OT BEIIMYUHBI UX
nedopmaruu. VccnenoBanue yCIOBUN pPaBHOBECHS
TBEPAOIO TENA, UMEIOIIETO OCh BPALLICHUS

###Par#H#3AKOHBI COXPAHEHHMA B MEXAHUKE

2.3.1

2.3.2

2.3.3

Nmmynse MaTepUaJIbHOM  TOYKH, CUCTEMBI
MaTepuaibHBIX TOUEK. VIMIynbC CHIIBI U U3MEHEHHE
UMITyJIbCa Tea

3akoH coxpaHeHust umiyiabca B MCO. PeaktuBHoe
JBUKECHHE

PabGora cunel



2.34

MOoOIIIHOCTD CHJIBI

2.3.5

2.3.6

2.3.7

Kunernueckas »sHeprus MaTepHalIbHONM TOYKH.
TeopeMao KMHETUYECKOW JHEPIUU

[TorenmuanpHas 3Heprus. [loTeHnMaNbHAs SHEPTUS
yIpyro nehopMUpPOBAaHHON MIPY>KUHBI.
[ToTenmanpHas SHEPrUs Tejaa BOJMU3M MOBEPXHOCTH
3emuan

HOTCHHI/IELTIBHBIC N HCIIOTCHUUAJIbHBIC CUJIBI. CBs13b
pa6OTBI HCIMOTCHLUHAJIBHBIX CHJI C HW3MCHCHHEM
MEXaHU4YeCKOM OHEpPIrun CHUCTEMBI  TCII. 3aKkoH
COXpPaHCHUA MEXaHHYeCKOM SHEPIrun

2.3.8

Yupyrue u Heynpyrue CTOJIKHOBEHUS

2.3.9

2.3.10

TexHuueckue  yCTpPOMCTBA:  JBM)KEHHE  DPaKeT,
BOJOMET, KOIIEp, IPYKUHHBIN TUCTOJIET

[TpakTuueckue paboTel. 3ydeHue cBA3M CKOPOCTEi
Tel Mpu Heympyrom ynape. MccinemoBanue cBS3U
paboThl CHUIIBI C U3MEHEHHUEM MEXaHHYECKOM
SHEPrUM Telna

3 MOJIEKYJISIPHAS ®U3UKA U TEPMO/IMHAMUKA
#iH#Par###OCHOBBI MOJIEKVJISIPHO-KUHETUYECKOM TEOPUU

OcHOBHBIE MIOJIOKEHHUSI MOJIEKYJISIPHO-

311 KUHETHYECKOW TeopuH. bpoyHOBckoe JIBHMKEHHE.
Juddysus. Xapakrep ABMKEHUS U B3aUMOIECHCTBHS
YaCTHI] BELIECTBA
Mogenu CTpoeHHs Ta30B, XKUAKOCTEH M TBEPIBIX

3.1.2 Tel U OOBSICHEHUE CBOMCTB BEILECTBA HAa OCHOBE
ITUX MOJEeH

313 Macca MOJIEKYII. KomnuectBo BEILIECTBA.
[TocrossnHast ABoraapo

31 314 TennmoBoe paBHOBecue. Temmeparypa U eé

n3mepenue. lllkana remneparyp Llenbcus
Mogens uaeanbHoro raza. OCHOBHOE YypaBHEHHE

3.15 MOJIEKYJISIPHO-KUHETUUECKON TEOPUU HCAIBHOTO
rasa
AOcomoTHass Temmeparypa Kak Mepa CpeaHen

3.1.6 KMHETUYECKOW HSHEpruM  TEIMJIOBOIO  JABUKECHHS
yactull ra3a. lllkana remnepatyp KenbBuna

317 VpaBuenne Kianeiipona — MeHaeneeBa. 3akoH
JanproHa

318 ["a30BBIe 3aKOHBI. M30Mporiecchl B HealbHOM Ta3e ¢

MOCTOAHHBIM KOJIMYCCTBOM BCHICCTBA: HU30TCPMa,



u30Xx0pa, n3obapa

3.1.9

3.1.10

TexHUYECKHE yCTPOMCTBA: TEPMOMETP, OapoMeTp

[IpakTrueckue padoTel. MI3MepeHue Maccsl BO3ayxa
B KJacCHOW KoMmHare. MccienoBaHue 3aBUCUMOCTH
MEXIy IapaMeTpaMH COCTOSIHUA DPa3peKEeHHOTrOo
rasa

3.2

OCHOBbI TEPMOJIMHAMUKN

321

3.2.2

TepmonuHamudeckas cHUcTEMA. Buytpennss
SHEPIUsl TEPMOJAUHAMHYECKON CUCTEMBI U CHOCOOBI
€€ U3MEeHEeHUs

KonuuectBo Ttemnorsl U pabota. BHyTpeHHss
SHEPrusi OJJHOATOMHOIO UEALHOTO rasa

3.2.3

Bunsr TEIIONEepEIaYun: TEIJIONPOBOJHOCTb,
KOHBEKUMA, MW3JIy4eHHue. TermoéMKOCTh  Telna.
VYnaenpHas  TEIUIOEMKOCTb  BelllecTBa.  Pacuér
KOJINUECTBA TEIJIOTHI MPHU TEIUIONEpeiaue

3.24

IlepBblii 3ak0H TepMOAMHAMUKHU. IIpumenenue
IIEPBOr0 3aKOHA TEPMOJAMHAMUKHM K HM30IPOLIECCaM.
['paduueckast uHTEpIIpETaIys paboTHI ra3a

3.25

Tenmosnie MAaIIUHBI. [TpunHIUTIBI JNIEUCTBUS
TeIIOoBBIX MamwH. [IpeoOpa3oBaHus »HEPruM B
TEIUIOBBIX MammHax. KodpumueHnt mnoie3Horo
nerctBus (nanee — KI1J1) rermoBoit mammubl. [ukon
Kapno u ero KII/{

3.2.6

3.2.7

3.2.8

Bropoit 3akon TepmomuHamuku. HeoOpaTumMocTh
IIpOLleCCOB B Ipupoze. TeloBble JBUTAaTEIH.
DKOJIOTHYECKUE TTPOOIEMBbI TEIIJIOIHEPTETHKU

TexHHuecKknue yCTpOMICTBA: BUraTellb BHYTPEHHETO
CropaHusi, ObITOBOI XOJOJMIIBHUK, KOHIUIIMOHED
[IpakTnueckue pabotel. l3Mepenue yaenbHOI
TEIII0OEMKOCTH

3.3

##H#Par##ATPEI ATHBIE COCTOSAHUA BEHIECBA. ®A30BbBIE

331

3.3.2

[NEPEXO/IbI

Hap006pasoBaHHe N KOHACHCAlMA. I/ICHapCHI/IC )51
KUIICHUC. yIIeJ'ILHa}I TCIIJIOTAa r[ap006pa3013aHH;1.
3aBHCHUMOCTh TEMIICPATYPBI KUIICHUA OT JaBJICHUA

AOcomoTHas U OTHOCUTENbHAS BIIaXKHOCTh BO3yXa.
Hacelennslii nap

3.33

TBépnoe Ttenmo. Kpucrammmueckue u amopgHbIe
Tena. AHU30TPONUS CBOWCTB KpuCTayLIoB. JKuakue
KpucTaysibl. CoBpeMEHHbIE MaTepHaIb



[InaBieHne W KpUCTaUIM3aLMsA. Y J€IbHAs TEMIOTA

334
riaBnenus. Cyomumanus
3.35 YpaBHeHUE TEIUIOBOrO OaaHca
Texnuueckue yCTpoOiicTBA: TUTPOMETDP u
336 MICUXPOMETP, KAJIOPUMETP, TEXHOJOTUHU MOIYUCHHS
COBPEMEHHBIX  MaTepualioB, B TOM  YHCIE
HAHOMAaTEPHAaJIOB, U HAHOTEXHOJIOTUU
337 [IpakTuueckue paboTel. M3mepeHue BIAKHOCTH
BO3/yXa
4 OJIEKTPOAMHAMUKA
###Par#H#IJIEKTPOCTATUKA
411 OnekTpuzanus Tell. JJeKTpudeckuid 3apsa. Jlsa
BUJA JIEKTPHUECKUX 3apsI0B
41.2 [TpoBOAHMKY, TUAIEKTPUKU U TTOTYIIPOBOJHUKU
4.1.3 3aK0oH COXpaHEHUs AIEKTPUUECKOTO 3apsiaa
41.4 B3aumopgeiictBue 3apsaaoB. 3akon Kynona
DJeKTpUUYECKOe Toue. HanpsoxkénHnocThb
4.1.5 anekTpudeckoro mois. IlpuHnum cymnepno3uuu.
JIluHuK HanpsHKEHHOCTH AIEKTPUUYECKOTO MO
416 Pabora CHII AIIEKTPOCTATUIECKOTO TOJISL.
[Torenmman. Pa3HOCTh MOTEHIHAIIOB
41 [IpoBOAHMKM W [OUAJNEKTPUKU B  IOCTOSHHOM
4.1.7 AIEKTPUYECKOM noJie. JuanexkTpuyeckas
MIPOHHIIAEMOCTh
OnextpoéMkocTs. KoHaeHcarop. DNeKTpoEMKOCTb
4.1.8 IUIOCKOTO KOHJAEHCATopa. OHEPrusl 3apsKEHHOTO
KOHJIeHcaTopa
TexHuueckue yCTpoiicTBa: AIIEKTPOCKOTI,
419 AIIEKTPOMETP, 3JIEKTpOCTaTUYeCKas 3aIuTa,
3a3eMJICHHE  DJIEKTPONpPUOOpPOB,  KOHAEHCATOD,
KCEPOKC, CTPYHUHBIN IIPUHTED
4110 HpaKTWieCKHe paboTHlI. N3mepenue
AIIEKTPOEMKOCTH KOHJIEHCATOpa
##Par#HIIOCTOSHHBIN DJIEKTPUYECKHHI TOK. TOKH B PA3JIMYHBIX
CPEIAX
VYcnoBust CYIIECTBOBaHUS MOCTOSIHHOTO
421 ANeKTpuYecKoro Toka. Mcrounnku toka. Cuiia Toka.
4.2 ITocTosiHHBIN TOK
422 Hanpsokenue. 3akon Oma Ji1s yyacTka Lenu
423 DJeKTpuvecKoe COIPOTHBIICHHE. VY nenpHOE

COIIPOTUBJICHHUEC BEIICCTBA




4.2.4

[locnenoBarenbHOe, MapajieIbHOE, CMEIIAHHOE
COCTMHEHHE TIPOBOTHUKOB

4.2.5

4.2.6

PabGoTta snextpuueckoro Ttoka. 3akoH J[lxoyms —
Jlenna

MontHoCTb SJICKTPHUYCCKOI'O TOKa

4.2.7

anekTpoiBkymas cuia (manee — OJC) wm
BHYTpEHHEE CONPOTUBJICHHE KCTOYHHUKA TOKA.
3akoH OmMma TUTSt MTOJTHOU (3aMKHYTOM)
aneKkTprueckoi nernu. Kopotkoe 3amMbpIkaHue

4.2.8

ONEeKTpOHHAas MPOBOJUMOCTb TBEPIBIX METAJIOB.
3aBUCHUMOCTb  COINPOTUBIIEHUS  METAUIOB  OT
Temneparypbl. CBEpXIIPOBOAMMOCTh

4.2.9

4.2.10

OnexTpuueckuid TOK B  Bakyyme. (CBoiicTBa
AIIEKTPOHHBIX ITYYKOB

HOJ'IyrIpOBOI[HI/IKI/I. CoOcTBeHHass o IMpuMceCHasda

MPOBOAMMOCTh MOJXYNPOBOAHUKOB. CBoiicTBa p-N
nepexoja. [lomynpoBogHKOBBIE TPUOOPHI

4211

DNeKTpUUECKU TOK B JNEKTPOJINTAX.
DNEKTPOIUTHYECKAS JUCCOLMALIUSA. DIEKTPOIIN3

4.2.12

4.2.13

DneKTpuueckuii Tok B Trazax. CaMOCTOATENbHBIN U
HECAMOCTOSTENIbHBIA  pa3psan. Pasznuunble THIbI
CaMOCTOATENIBHOTO pa3psana. Monuus. [Inazma

TexHHuecKue ycTpONCTBA: aMIIEPMETpP, BOJIBTMETP,
peocTar, UICTOYHUKH TOKA, DJIEKTPOHArpeBaTelIbHbIE
npudopBl, JJIEKTPOOCBETUTEIILHBIE puOopHI,
TEPMOMETDP CONPOTHUBJICHUS, BAKYYMHBIM JUOJ,
TEPMHUCTOPHI u (boTOpE3UCTOPHI,
ITOJIYIIPOBOJIHUKOBBINA TMOJI, TAJIbBAHUKA

4.2.14

11 KJIACC

Kon
pa3nena
4

4.3

Koanposepsiemoro
3J1eMEeHTa

[TpakTnyeckue paboThl. HM3ydeHue CcMeIaHHOro
COEIMHEHUS PE3UCTOPOB.

U3smepenne DJIC ucTouHMKa TOKa U €ro
BHYTPEHHETO COTIPOTUBIICHUSI. Habmronenue
AIIEKTPOJIN3A

IIpoBepsiemble 3JIeMEHTbI COIEPsKAHUSA

OJIEKTPOAMMHAMUKA

##HPartHH#MATHUTHOE I1OJIE. OJIEKTPOMATI'HUTHAA MHAYKIA



ITocrossHHEIE MAarHuThbl. B3aumoneiictBue

43.1
MOCTOSIHHBIX MarHuTOB
MarnuTtHoe 1osie. BEKTOp MarHMTHONM MHAYKIIUH.
432 IIpunuun cynepno3unmu. JIMHMM  MarHUTHOMR
e UHIyKIud. KapTrHa JTHHUN MarHATHON MHIYKIIUH
TOJISI TOCTOSTHHBIX MarHUTOB
MarnutHoe moJie mpoBOJHUKA ¢ TokoM. KapTuna
JUHUA TOJSl JUIMHHOTO MPSIMOTO TIPOBOJHHUKA U
4.3.3 3aMKHYTOTO KOJIBIIEBOTO IIPOBOJHMKA, KAaTYIIKU C
TokoM. OmeiTr  Opcrena.  BsaumopeiictBue
MIPOBOJHUKOB C TOKOM
434 Cwia Amriepa, €€ MOJlyJIb M HalpaBJICHHUE
Cuna Jlopenua, e€ Monaylb W HampaBIcHHE.
4.3.5 JIBI>KeHUE 3apsHKEHHON YacTHIBI B OJIHOPOIHOM
MarHuTHOM noje. Pabota cumsl Jlopenia
4.3.6 SIBICHHE IEKTPOMArHUTHON HHTyKITUH
4.3.7 [ToTok BeKTOpa MAarHUTHON MHAYKIIUU
438 OJAC wuHaykuuu. 3aKOH  3JIEKTPOMArHUTHOM
e uryknuu Papajest
Buxpesoe snexrpuueckoe nojue. 9J]C uHayKIIMU B
4.3.9 IPOBOJAHMKE, JBUXKYIIEMCS IOCTYNATEIbHO B
OJTHOPOJTHOM MarHUTHOM I10JIe
4.3.10 [TpaBumno Jlenma
4311 NunyktuBHOCTh. fIBeHne camowHaykiuu. 2J[C
o CaMOWHTyKITUT
4.3.12 OHeprus MarHUTHOT'O NOJISl KaTyIIKH ¢ TOKOM
4.3.13 DNEeKTPOMarHUTHOE T0JIe
TexHuueckne yCTpOMCTBA: MOCTOSIHHBIE MArHHTHI,
4.3.14 AIEKTPOMATHUTBI, 3JIEKTPOJIBUTATENb, YCKOPUTEIN
9JIEMEHTAPHBIX YaCTHII, MHAYKIIHOHHAS TIeYb
[TpakTueckne paboThl. M3ydeHHe MarHUTHOTO
MoJIsl KaTylku ¢ TokoM. MccnenoBanue aencTBus
4.3.15 MOCTOSSHHOTO MarHuTa Ha paMKy C TOKOM.

Hccnenosauune SIBIIEHHUS 3JIEKTPOMArHUTHON
WHIYKITAN

5 KOJIEBAHUA 11 BOJIHBI
#H#HPar#t##MEX AHYECKUE U DJIEKTPOMAT'HUTHBIE KOJIEBAHU
Konebarenbrnas cucrema. CBOOOIHBIE KOJCOAHUSI.
51 511 [Napmonnueckne xonebanus. Ilepwon, dacrora,
aMIIuTya v (hasza KoneOaHuit
5.1.2 [TpyxuHHBIN MassTHUK. MaTeMaTH4eCKUI MassTHUK



5.2

5.1.3

YpaBHeHue rapMOHUYECKUX KoJIeOaHUH.
Kunematndyeckoen  IUHAMHYECKOE  ONUCAHME
K0J1e0aTeNbHOIO IBUKEHHUS

5.1.4

IIpeBpamienue dSHepruv IpU  TAPMOHUYECKUX
konebanusax. CB3b  aMIUIUTYABl  KoJeOaHHiA
MCXOJIHOW BEJWYHMHBI C aMIUIMTYJIAaMH KOJIeOaHHH
€€ CKOPOCTU U YCKOPEHHUS

5.15

KonebarenbHblii KOHTYD. CBobopHbIe
AIIEKTPOMArHUTHBIE KOJIE0aHHS B  HJICAUIHHOM
Koyie0aTenbHOM  KOHTYype. AHAIOTHUS — MEXIy
MEXaHUYECKUMU u AJIEKTPOMarHUTHBIMU
konebanusmu. @opmyna ToMmcona

5.16

5.1.7

5.1.8

3akoH COXpPAaHCHUA OHECPIrun B nacajibHOM
K0JIe0aTeIbHOM KOHTYpE

BoiHyX/1€HHbBIE MEXaHUYECKHE KOJIeOaHusL.
Pe3onanc. Pe3oHancHas kpuBas. BbIHyXIeHHbIE
AJICKTPOMAarHUTHBIE KOJIeOaHMS.

[lepemennblil Tok. CUHYCOMIANIBHBIN TEPEMEHHBIHI
TOK.

5.19

5.1.10

Mo1HOCTh MEPEMEHHOIO TOKa. AMIUIMTYAHOE U
JICHCTBYIOIIEE 3HAYECHHUE CHJIbI TOKA W HANPSKECHUS
Tpancpopmarop. IlpousBoiacTBo, nepepada U
norpebieHue NEKTPUYECKON SHEPIHH.
OKOJIOTUYECKHE  PUCKM  TPU  IPOU3BOJCTBE
ANEKTPUYECKOMN DHEPIUH. Kynerypa
HCIIOJIB30BaHUs DJIEKTPOIHEPTHH B MOBCEIHEBHOMN
JKU3HU

5.1.11

5.1.12

TexHnuueckue YCTpOMCTBA: ceiicmorpad,
ANEKTPUYECKUI 3BOHOK, JIMHUU JJIEKTpoIiepesayd

IIpakTHueckue paboThI. Hccnenosanue
3aBHCUMOCTH II€PHO/1a MaJIbIX KoJeOaHUil rpy3a Ha
HUTA OT JUIMHBI HHUTH M MAacChl TIpy3a.
HccenenoBanue IEpEMEHHOrO TOKa B LENM U3
MIOCIIEZIOBATENBHO COEAMHEHHBIX KOHJEHCATOpa,
KaTYIIKH U PE3UCTOpa

##HPartH#MEX AHUYECKUE U DJIEKTPOMAT'HUTHBIE BOJIHBI

Mexanuueckue BOJIHBI, yCIIOBHS
591 pacIpoCTpaHEHHUS. [lepuon. CkopocTb
pacnpocTpaHeHus U JuHa BosHBL. [lonepeunsie n
IIPOJIOJIbHBIE BOJIHBI
599 ###Par####  Uurepdpepenuns u  audpaxius

MEXaHHUYECKUX BOJH




5.2.3

3Byk. CkopocTh 3ByKa. I'pomKkocTh 3Byka. BricoTa
ToHa. TemOp 3ByKa

5.24

ONEeKTPOMarHUTHHIE BOJIHBI. YCIIOBUSI WU3JIYy4EHHUS
AJIEKTPOMAarHUTHBIX BOJIH. B3auMHas opueHTanus
BeKTOpoB E, B 1 v B 37€KTpOMaruuTHON BOJIHE B
BaKyyMe

5.25

5.2.6

5.2.7

CBolicTBa 3JIEKTPOMAarHUTHBIX BOJIH: OTPAaKEHUE,
IIPEIOMIICHUE, HOJISIpA3aLUs, TuQpakuus,
unTepdpepenims. CKOPOCTh  3AIIEKTPOMArHUTHBIX
BOJIH

[llxana »aeKTpOMarHUTHBIX BOJH. [IpumeHeHue
AJIEKTPOMArHUTHBIX BOJIH B TEXHUKE U OBITY
[lpuHIMIBI ~ paguoOCBsI3U U TENEBUICHHUSL.

Panuonokamnus. DIEeKTpOMarHMUTHOE 3arps3HEHUE
OKpPYXKAaroIIel cpebl

5.2.8

TexHuueckue YCTPOMCTBA: MY3BbIKaJIbHbIE
WHCTPYMEHTBI, YJIbTpPa3ByKOBasi JAMArHOCTUKA B
TEXHUKE W MEIULUHE, pajgap, paguoNpUEMHUK,
TeJIEeBU30D, aHTeHHa, TesedoH, CBU-neus

5.3

5.3.1

#H##Par###OIITUKA

[IpsimonuHeitHOe  pacmpocTpaHeHHE CBETa B
onHopoaHou cpeze. JIyd cBeta

5.3.2

OtpakeHue cBeTa. 3aKOHBl OTPAKEHUS CBETa.
[TocTpoenne n300pa>keHHi B INIOCKOM 3epKaiie

5.3.3

5.34

[Ipenominenue cBera. 3aKOHBI IPEJIOMIICHUS CBETA.
AOGCOIOTHBIN MOKa3aTeb MPETOMICHUS

ITonmHoe BHyTpeHHee oTpaxeHue. IlpenenpHbIi
YrOJI IIOJIHOTO BHYTPEHHETO OTPAXKEHUS

535

Hucnepcus ceeta. ClnoxHbIN cocTaB 0€10ro cBeTa.

[BeT

5.3.6

Coluparoue U pacceuBaronue JTUH3bL. TOHKas
nuH3a. DoKycHOe paccTOsSHUE M ONTHYECKasl Cujia
TOHKOM JuH3bl. [locTpoeHune wu300paxeHuil B
coOuparomux U pacceuBaromux jauH3ax. Gopmyna
TOHKOM JIMH3EL. Y BEIMUCHHUE, JaBaeMOe JTNH30

5.3.7

5.3.8

IIpenenst NIPUMEHUMOCTHU F€OMETPUYECKON
ONTHUKH

Wutepdepentus cera. KorepeHTHbIE HCTOYHHUKH.
Ycnosus HaOJIr01eHUS MaKCHMYyMOB u
MUHHMYMOB B HMHTEP(QEpPEHIIMOHHON KapTHUHE OT
JBYX CUH(A3HBIX KOT€PEHTHBIX HICTOYHHUKOB




Hudpakuus cBera. JudpakimonHas pemerka.
YcnoBue HaOMIONCHNS TIaBHBIX MAaKCHMYMOB IIPH

°:3.9 MajJeHud  MOHOXPOMATHYECKOTO  CBeTa  Ha
T (DPaKITMOHHYIO PEIIETKY
5.3.10 [Tonstpusanus ceera
TexHnuueckue YCTPOMCTBA: OYKH, nyma,
5311 dboToanmapar, MIPOCKITUOHHBIN ammapar,
e MHKDPOCKOII, ~TEJIECKOI, BOJIOKOHHAs OITHKAa,
TUu(dPaKIUOHHAS PEIIETKA, TIOTSPOUT
[Tpaktrueckue paboTel. M3mepeHue mokazaTens
5312 MPEJIOMIICHUS. UccnenoBanue CBOICTB

n300pakeHui B auH3ax. HaOmronenue mucnepcuu
cBeTa

BJIEMEHTBI CIIELIUAJIBHOM TEOPUM OTHOCUTEJILHOCTH

6.1

['panuist MIPUMEHUMOCTH KJIaCCHYECKOM
MexaHuku. [locTynarsl TeOpur OTHOCHUTEIHLHOCTH:
WHBApUAHTHOCTh MOJYJIS CKOPOCTH CBETa B
BaKyyMe, IPUHIUII OTHOCUTEIbHOCTH DHUHIITEITHA

6.2

6.3

OTHOCHUTEIBLHOCTh OIHOBPCMCHHOCTH.
33.MGI[J'ICHI/IC BPEMCHHU U COKpAICHUC OJIMHBI

DHeprus U UMITYJIbC CBOOOTHOM YaCTHIIbI

6.4

CBs3p  Macchl C  DHEpPruel W HMMIYJIbCOM
CBOOOJHON 4YacTUIbl. DHEPIUs MOKOSI CBOOOIHOM
YaCTHLIBI

7.1

KBAHTOBAA ®U3MKA

#iHPar###3JIEMEHTBI KBAHTOBOM OIITUKU

711

7.1.2

7.1.3

®otonsl. Dopmyna I[lmanka CcBSI3M SHEpPruum
¢oToHAa ¢ €ro 4acToToW. DHEPrusi W HMILYJIbC
dboToHa

OtkpeiTHE U uccnenoBanue GorodrpdexTta. OnbIThI
A.I'. CroneroBa. 3akoHs! hoTodddexTa
VYpaBHeHnue OiHITeiHa a1 poTorddexTa.
«Kpacnas rpanuna» gorosdppexra

7.1.4
7.15

Hasnenue cera. Onbitel [1.H. JIebeneBa

XUMHYECKOE NEeHCTBUE CBETA

7.1.6

TexHuueckne YCTPOMCTBA: (OTORIIEMEHT,
(dboToaTYNK, COTHEUHAs OaTapesi, CBETOIUO]]

7.2

721

CTPOEHUME ATOMA

Mopnens atoma Tomcona. Omnbiter Pesepdopa mo
HCCIIEI0BAHUIO CTpOeHUs aTtoMa. [InanerapHas
MOJIeJIb aTOMa



71.2.2

IToctynarel bopa. HM3nydenue u morionieHue
(GOTOHOB MpU MEpexoje aToMa ¢ OAHOIO YPOBHS
SHepruuM Ha napyro. Bunbl cnektpoB. Croektp
YPOBHEM 3HEPrUu aTOMa BOJIOpPOaA

7.2.3

BosiHoBBIE CcBOMcTBa yactul. Bonnbl ne bpous.
KopmyckynsapHo-BonHOBOH nyanmu3m. Judpaxius
AJIEKTPOHOB HA KpHUCTAIIIaX

724

7.2.5

CrnoHTaHHO€ U BBIHY)KJIEHHOE  U3JIy4YCHHE.
YCTpOoHCTBO U TPUHIIKI PAOOTHI Jiazepa
TexHuueckrne yCTpOMCTBA: CHEKTPAJIbHBIA aHAIU3
(cTieKTpOCKoOIT), Jia3ep, KBAHTOBBIA KOMIIBIOTEP

7.2.6

[TpakTuyeckue paboTHI. Habnronenue
JIMHEWYaTOro CIEKTpa

7.3

7.3.1

ATOMHOE A1PO

Mertobl HaOJIIOICHUS u pErUCTpALAH
AJIEMEHTAPHBIX YaCTHUII

7.3.2

OtkpeiTHe pagnoaktuBHOCTH. ONBITE Pesepdopaa
0  ONpPEACJICHUIO COCTaBa  PaJUOAKTHBHOTO
m3nydenus. CpoiictBa anbda-, Oera-, ramma-
u3Ny4eHus. BiausHue paJuoakTHBHOCTH Ha JKUBBIC
OpraHU3MBI

7.3.3

OtkpeiTHe npoTOHAa M HeWTpoHa. Hyknonnas
Monenb sjapa leiizenOepra — MBaHeHko. 3apsin
anpa. Maccosoe yucino sapa. M3oromnst

7.3.4

7.3.5

7.3.6

Anbda-pacniaf. OJIEKTPOHHBIN W TO3UTPOHHBIN
Oera-pacrnas. ["amma-uznyuenue. 3aKoH
PaInoaKTUBHOTO pacraaa

OHeprus CBsA3M HYKJIOHOB B sijipe. SlaepHbIe CHIIBI.
Jedext maccsl siapa

Snepusle peakuuu. Jlenenre u CHHTE3 sSAep

7.3.7

7.3.8

7.3.9

Snepuslii  peaktop. TepMOsIIEpHBI  CHUHTE3.
[TpoGyieMbl U MEPCHEKTUBBI SACPHON IHEPIETUKH.
DKOJIOTUYECKHE ACTIEKTHI SIIEPHON IHEPTETUKU

OnemeHTapHble 4yacTHLBl. OTKpBITHE MO3UTPOHA.
@yH1aMEHTAJIbHBIE B3AUMOIEHCTBH
TexHudeckne yCTpOMCTBA: JIO3UMETpP, Kamepa
Bunbcona, siaepHblit peakTop, aToMHas omOa

7.3.10

[IpakTnueckue pabotel. MccnenoBanue TpeKoB
yacTull (110 TOTOBBIM (hoTorpadusim)

OJIEMEHTBI ACTPOOU3NKU

8.1

Bun 3Bé3qHoro Heba. Co3Besnusi, sipkue 3BE3JHI,




IIJIaHCTHI, UX BUAUMOC IBUXKCHUC

8.2

8.3

Conneunas cucrtema. [lmaHeTsl 3eMHON TpyIIIbI.
[InaHeThI-TUTaHTBl U UX CHYTHUKHU, KApPIUKOBHIC
riaHeThel. Masbie Tena ConHEeYHON CUCTEMBI

Comnnne, ¢orochepa u armochepa. ConHeuHas
AKTUBHOCTh

8.4

HcTtounuk sHeprun CosiHIA U 3BE3]

8.5

3BE3/1bI, UX OCHOBHBIE XapaKTEPUCTUKH: Macca,
CBETUMOCTb, panuyc, TeMIeparypa, 150.
B3aMMOCBs3b. [lnarpaMmma «CneKTpajgbHbIA KJIACC —
CBETUMOCTBY. 3BE31bI rJ1aBHOU
MOCJICIOBATEILHOCTH. 3aBUCUMOCTh «Macca —
CBETUMOCTB) JUTS 3BE3] TJIABHOM
MIOCJIEI0BATEIbHOCTH

8.6

H##HPar#H#BHyTpeHHee CTPOCHHE 3BE3I.
CoBpeMeHHbBIE MPEJICTABICHUS O MPOUCXOKICHUHI
u 3Bororuy CoJHIIa ¥ 3BE3/1. DTanbl )KU3HHU 3BE3]T

8.7

Mneunslii Ilyre — Hama ['anaktuka. CnvpanbHast
CTpyKTypa ['anakTuku, pacrpeneneHue 3BE3/, raza
u e, llonoxxenune u apwxenune ConHua B
INanaktuke. [1nockas u chepuueckas MoaCUCTEMBI
["aymakTukn

8.8

8.9

8.10

Tunel ramaktuk. PaguoranakTuku M KBasaphbl.
YEpHbIe ABIPHI B s1/Ipax rajJakTHK

Bcenennas. Pacmmpenue BceenenHoill.  3akoH
Xabb6mna. Pazberanue ramaktuk. Bo3pact u paanyc
Bcenennont, teopuss bosbiioro B3peiBa. Mogneinb
«ropsuei Beenennoii». PenukroBoe usirydyeHue

MacuirabHas CTPYKTypa Bcenennon.
Meraranaktuka. Hepeménneie pooIeMbl
aCTPOHOMHUH



IPOBEPSIEMBIE HA EI'D 110 ®U3UKE TPEBOBAHUS K
PE3YJbTATAM OCBOEHHUSI OCHOBHOM OBPA30OBATEJBHOM
ITPOTPAMMBI CPEJHET'O OBIIIET'O OBPA3SOBAHUSI

Koxa

NpoBepsieMoro
TpedoBaHMS

IIpoBepsiemble TPeOGOBaHMS K MPEAMETHBIM Pe3yJIbTATAM OCBOECHUS
OCHOBHOM 00pa30BaTeIbHOI MPOrpaMMbl CpeHero 0011ero
oOpa3oBaHus

1

ChopmupoBaHHOCTE YMEHHI pacro3HaBaTh (DU3HUECKUE SIBICHUS

(mporiecchbl) U OOBSACHATH MX HA OCHOBE M3yYEHHBIX 3aKOHOB

BHaI[eHI/Ie OCHOBOIIOJIararommuMun (1)I/I3I/I‘-IGCKI/IMI/I IIOHATUAMHA n

BCIIMYNHAMHU, XapAKTCPU3YIOILITUMU (I)I/I3I/I‘leCKI/IC IMpOICCChI

ChopMupoBaHHOCTh yYMEHHMI MPUMEHSTh 3aKOHBI KJIACCUYECKOU
MEXaHUKH, MOJICKYJISIPHOM busuku u TEPMOJIMHAMHUKH,
ANEKTPOJAMHAMUKH, KBAHTOBOH (DM3HMKH I aHAIM3a W OOBSICHCHUS
SBJICHU MUKPOMHpA, MaKpOMHpa U MeraMupa, pa3jinyaTh YCIOBHS
(rpanunbl, 00J1aCTH) MPUMEHUMOCTH (PU3NYECKUX 3aKOHOB, TOHUMATh
BceoOImMi xapaktep (pyHIaMEHTaIbHBIX 3aKOHOB M OIPaHUYECHHOCTh
WCIOJIb30BAHUS YAaCTHBIX 3aKOHOB, aHAIM3HPOBATh (DU3UYECKHE
MPOLIECChI,  WCTOJB3Yys  OCHOBHBIC  TIOJIOKEHHS,  3aKOHBI |

3aKOHOMCPHOCTH

CpopMHUpPOBAaHHOCTH YMEHHS pa3inyaTh yCIOBUS TMPUMEHUMOCTH

Mojeneil PU3NYecKuX TN U MPOIECCOB (SBICHHI)

ChopmupoBaHHOCTh yMEHHUs peuiaTh pacu€THbIE 3a7aud C SBHO
3aJlaHHOW W HESIBHO 3aJaHHOW (U3NYECKOW MOJENbI0: HAa OCHOBAHUU
aHajM3a YyCJIOBUsS BBIOMpaTh (U3UYECKHE MOJCNH, OTBEYAIOIIne
TpeOOBaHUAM 3a/1a4u, IPUMEHSTH (DOPMYJIIBI, 3aKOHBI, 3aKOHOMEPHOCTH
U TOCTynaThl  (PU3MYECKMX  TEOpHid  TpPU  HCIOIH30BAHHU
MaTeMaTUYECKUX METOJIOB PEIICHMs 3a/iay, IPOBOJAUTH PACUYEThl HA
OCHOBAaHWHU WMEIONIUXCS JAHHBIX, aHAJIU3UPOBATh pe3YyJbTaThl |
KOPPEKTUPOBaTh  METOJBI  pelieHusT ¢  Yy4ETOM  TOJTyYeHHBIX

pe3yabTaTOB

Pemate xadecTBeHHBIE 3a/1auu, TPEOyIOIMUE MPUMEHEHHUS 3HAHWN U3
pa3HBIX pa3feNioB IMIKOJHHOTO Kypca (DU3MKH, a TakKe WHTETpaliu
3HAHUN W3 JPYTUX MOPEeIMETOB €CTECTBEHHOHAYyYHOTO  IIMKJIA!
BBICTPAMBATh JIOTMYECKYIO LIEMOYKY PpACCYyKIEHUW C ONOpod Ha

HU3YYCHHBIC 3aKOHBI, 3aKOHOMCPHOCTH U (bnanecm/le SIBJICHUSA



Bnanenue OCHOBHBIMH MeTOoAaMH Hay4HOTO MO3HAHMS,
UCTOJb3yeMbIMU B (U3UKE: MPOBOIUTH IMpSIMbIEe U KOCBEHHBIC
u3MepeHus: (U3MYECKUX BEJIUYUH, BBIOMpPAs ONTUMANbHBIN CHOCO0
W3MEPEHUSI U HCIIOJIb3YSl U3BECTHBIE METOJbl OLEHKH IOTPEHIHOCTEN
W3MEPEHUH, MPOBOJUTH HCCIEIOBAaHUE 3aBHCUMOCTEH (U3NIECKUX
BEIMYMH C HCHOJb30BAHUEM TMPSAMBIX H3MEPEHUH, OOBACHATH
MOJIy4E€HHBIE PE3yJbTaThl, UCIONb3Yd (DU3HUECKUE TEOPHH, 3aKOHBI U
MOHATHSL, U JIeNaTh BBIBOABI; COOMIOAATh MpaBuUiia O€30MacHOr0 Tpyaa
[IpU MPOBEACHUH HCCIEIOBAHUN B PaMKax Y4eOHOrO AKCIEpUMEHTa U
y4eOHO-UCCIIEIOBATEIbCKOM  JIESITEIbHOCTH  C  HCIOJIb30BAHUEM
UM(POBBIX ~ HU3MEPUTENBHBIX  YCTPOMCTB W JIabOopaTOPHOTO

o0opynoBaHus

ChopmupoBaHHOCTH ~ YMEHHH  aHANM3UpOBaTh M OILICHUBATH
MOCJIEICTBHS OBITOBOM M MPOW3BOJACTBEHHOM JIEATEILHOCTH YEJIOBEKA,
CBSI3aHHOW € (PM3MYECKUMHU TPOIECCAMH, C MO3UIMNA HKOJIOTHIECKOM
0€30I1aCHOCTH; MpeCTaBICHUI 0 paloOHAIbHOM
MPUPOJONOIb30BaHUM, a  TakkKe  pa3yMHOM  HCIOJb30BaHUU
JOCTMKEHHM HAyKHM W TEXHOJIOTMW JUId JAJbHEWIIEr0 Pa3BUTHS

4eJI0BEUYECKOr0 OOIIECTBA

10

OBnagenne pa3IMYHBIMH —crocobamMu  paboTel ¢ HHpOpManuei
(U3NYECKOTO  COJAEpXAaHHUA C  HCIOJIB30BAaHHEM  COBPEMEHHBIX
MH(POPMALIMOHHBIX TEXHOJOIHH; pa3BUTHE YMEHUH KPUTHYECKOTO

dHaJIN34a U OLICHKU JOCTOBCPHOCTHU HOquaeMOﬁ HH(pOpMaI_IHI/I

ChopmMupoBaHHOCTH ~ YMEHUH  NPUMEHSATH  OCHOBOIOJIATAIOIINE
ACTPOHOMHUYECKHE TOHATHs, TEOPUM M 3aKOHbl I aHauu3a Hu
00BACHEHHUST (PU3MUECKUX MPOIIECCOB, MPOUCXOIAIIMX Ha 3BE37aX, B
3BE3AHBIX CHCTEMAX, B MEXKIAIAKTUYECKON Cpelne; JBUKEHHUS

HeOECHBIX TEJI, DBOIIOLUH 3BE€311 M Beenennon




INIEPEYEHD 2JIEMEHTOB COAEP KAHUS, IIPOBEPAEMbBIX HA EI'D
11O ®PU3UKE

Koxa K
on o
pasaeaa/t IIpoBepsieMblii 3J1eMEHT COAECPKAHMS
3JIEeMEeHTAa
eMBI

1 MEXAHUKA
11 KNMHEMATUKA

MexaHu4deckoe JABHIKCHUC. OTHOCHTENIHLHOCTh

111
MEXAaHUYECKOTo IBMKeHusA. Cucrema oTcuéra

MarepuanbHas TOUKa.

Eé€ paniryc-BeKTop:
Flr)=(xlr) vr ) z(z)),

TpaeKTopIL,

HepeMelleHIe:
1.1.2 = _ = = —

Ar=r(t))-r(t)=r,-1n=
= (Ax, Ay, Az),

IyTE.
CrnokeHIle epeMelleHHil:

Ay =4, +4

CKOpOCTB MaTepHaHBHOﬁ TOYKHU:

Ax , . )
v =— =1X,. aHAJTOTHYHO v, =),, U.=Z/.
r—

1.13
CrozkeHHe CKopocTeil: o, =0, + 0, -

Brruncnenue nepemenieHrs U MyTd MaTepuaibHON TOUKU
IpU IPSIMOJIMHEHHOM JBM)KEHUH BJIOJIb OCH X TI0 TpauKy

3aBUCUMOCTH V(1)




- . AD
YCKDPEHIIE MaTepHaldEHOI TOYKIL a = —L =Uu =
=0

At
114
Au \ .
a,=—=| =(u,),". aHATOIMMHO a, =(v, ', a.=(v.)
Mt Arsd ) T ’ o
PaBHOMEpHOE NPAMOJIMHENHOE ABUKECHHE:!
x(t) = xg + Vput
X(t)
X
0
+
Vv
115
[0)¢
t
Uy (t) — vg = const
Vv
X
(t)
Vv




0x

const

1.1.6

117

PaBHOyCcKOpeHHOE PSIMOJIMHEHHOE IBHKEHUE:

at

x(t)=x,+u, t+
v(t)=vu, +at
a,. = const
U.;x - U_:l‘x = 2'H:l' [Il _Il)

v +

HPII IBILKEHINI B OJTHOM HAIIPABIISHII IIVIE S = —

e

CBoOoaHOE MmajieHue. Y CKOpeHUue CBOOOTHOTO TaACHUSI.

Vi

Yo o

(0] Xo (

JIBuxkeHue tena, OpOIIEHHOT0 MO/ YIJIOM 0L K TOPU30HTY:

[.r{t} =x, +U,f=x,+U,cosa-f

t , 2
3'{r}=J'G+uﬁ,.r+gJT=J'ﬁ+uﬁ5mu-r—%

-

-

v (t)=uv, =vy,cosa

v.(t)=v,, +g t=v,sino— g

g =0
g, =—g=const




1.1.8

Kpuonunelinoe npuxenue. JBskeHue MaTepuaibHON
TOYKH IO OKPYKHOCTH.
VYrnoBas v TUHEIHAs] CKOPOCTh TOYKHU:

v = wR

wR

IIpy paBHOMEPHOM JBUKEHUU TOYKH I10 OKPYKHOCTH

_27‘[_2
w= = 4]

2

27mv

. HCHTpOCTpeMI/ITCJIBHOC YCKOPCHUC TOYKHU:

c




R

. Ilonnoe YCKOPECHUC MaTepHaﬂLHOﬁ TOYKH

Teépnoe Teno. [locTynarenbHOE U BpalaTeIbHOE

1.1.9 .
JIBUKEHUE TBEPAOTO TeNa
1.2 JANHAMUKA
191 Nuepumansubie  cucteMbl  orcuéra. IlepBblii  3aKOH
o Herorona. [Ipuniun otHocuTensHOCTH [Nanunes
Macca tena. IImoTHOCTE BeliecTBa:
m
P=Yy
P
1.2.2 =




Cuia. [IpuHUuUI Cyneprno3uiy CUL:

N

FpaBHerHCTB =F +F+.

PpaBHOJEICTB

1.2.3 1




+
Bropoii 3akon HeroToHa: 1151 maTepuanbHoi Touku B UCO
F, = ma,y
F
1
124 M
a
1
Ap = FAt
A
p




1.2.5

At
npu
F = const
F
const
—
Flz Fy,

TpeTI/Iﬁ 3akoH HproTona AJI1 MaTCPUAJIbHBIX TOYCK:

-

Fip = —Fy

12




21

1.2.6

3akoH BCEMHUPHOTI'0 TATOTCHUA: CHUJIbI HNPUTAXKCHUA MCEKIAY

TOYEYHBIMUA MacCcaMy paBHBI
mim;

F=6—p




Cuna tsoxectu. LleHTp TskecTH Tena. 3aBUCMMOCTh CHJIBI

TSDKECTH OT BBICOTHI h Haa TIIOBCPXHOCTBIO IIJIAHCTHI

panuycom RO:
_ GMm
" Ry +hy?

mg

(R
0

+
h)
2
GMm

1.2.7

Cuna ynpyroctu. 3akoH ['yka:
F, = —kx




—kx
Cwuita tpenusi. Cyxoe TpeHue.
Cuita TpeHUsl CKOJIbKEHUS:
Erp = uN
F
™
UN
1.2.8
Cuna TpeHus NoKos:
Ep < uN
F
P
<
UN
Koaddutment tpenus
JlaBnenue:
P=7%
1.2.9
S




1.3

CTATHUKA

13.1

—

F
MOMEHT CHJIIBI OTHOCHTEIBHO OCH BpaliCHUA:

M| = Fl, rae | — mnedo cuiibt

-

F

OTHOCUTENILHO  OCH, mpoxozsmed uepes Touky O

MEPIEHIUKYIISIPHO PUCYHKY

1.3.2

HeHTp Macc Tia. L[eHTp MacCC CUCTEMbI MAaTCPpUAJIbHBIX

TOYCK:

- -

myr, + myry+...

m; + my+...







B OIHOPOJAHOM IIOJIC TAKECTU

(g = const)

const)
HEHTPp MacCC TCJIa COBIAAACT C €ro HCHTPOM TAKCCTH

1.3.3

VYcnosus paBHoBecust TBEpaoro tena B MCO:
[M,+M,+...=0
113'1 +F,+...=0

HEHPar#H##
134

3akoH [Tackana




JlaBnenue B )xunkocTH, mokosmeiics B UCO:

p =po +pgh
Hi#Parttitt P
1.35
0
+
pgh
3akoH Apxumena:
FApx = _PBbITeCH
F
Apx
#HHHPar## _
1.3.6

BBITCCH




1.4

€CJIH TeNO U KUIKOCTh IokosaTcs B ICO, To

FApx = ngBbITeCH

F
Apx
pgv
YcnoBue niuaBaHus Tl
3AKOHBI COXPAHEHU I B MEXAHUKE
NMitynsc MmaTepralbHON TOYKU:
p=mv
p
#HH#Par##t
141
m
v
###Par### I/IMHyHBC CUCTCMBI TCJI:
14.2 p=p,+p+..




BaKOH N3MCHCHUA U COXpaHeHI/IH I/IMHYHBCB.:
wppargy B HCO

143 Ap = A(pl + p2+- . ) = FlBHELLIHAt + FZBHeLLIHAt+' -







1BHEIIIH

At

2BHEIIH

At

B MCO , ecnin

Ap = A(p; +pat...

A(




, €CIn

- -

FlBHe]_[IH + FZBHemH+- .

1 BHEIIH

2BHEIH




0
PeakTuBHOE IBUKEHUE
F
HitHPartt Ar X
144 Pabota cuibl Ha MajIOM MepeMenIeHUN:
A =|1f'| |,-'l'-.f'|-c05 a=F, - Ax
<(;
]
MoLHOCTEL CHIIBI:
€CJIM 32 BpeMs
At
145
At
paboTa CUITBI U3MEHSIETCS Ha , TO MOLTHOCTh CHUJIBI
AA
P=— =F.u-cosa
ﬁf Ar—
146 Kunernueckas sHeprusi MaTepuaaibHOU TOUKH:

my?  p?
Eyun =

2 2m




KHH

mv

2m

3aK0H M3MEHEHUS KHHETHYECKOM OHEPTHUH CUCTEMBI

MatepuanbHbix Touek: B ICO AEkun = A1 + A2 + ...




1.4.7

[ToreHmanbHas SHEprus:
JJIA MIOTCHIIUAJIBHBIX CHUJI

A12 = E1n0TeHu - EZHOTeHu_: AEHOTEHu

12

lmoreHIy

210TeHIl

AE

MOTEHI]

IloTenunanbHas OHEPIuia MaTepI/IaJIBHOﬁ TOYKHU B
OIHOPOJHOM ITO0JIC TSAXKECTHU:

EHOTeHu = mgh

TOTEHI]




1.5

mgh

[TorennuanbHas SHEPTUA YIPYro 1ehOpMUPOBAHHOTO

Tena:
kax?
E HOTeHL — 2
E
TIOTCHILL
2
kx

1.4.8

151

3aKOH U3MEHEHHS U COXPAHEHHST MEXAHUUECKON DHEPTUH:
Euex = B * Enorern.

B IICO AE,ex = Ascex nenorenn. cuns

B IICO AE,ex = 0, eci Agcex menoresn cun = 0

MEXAHUYECKUE KOJIEFAHUA 1 BOJIHBI

['apmonnueckue  KojeOaHHWS  MaTepHalbHOM  TOYKH.




Avmmmatynra u  ¢asa
OTIHCaHUE:
x(f) = Asin( @t +9,).

v (1) =x,.

a,(d=(v,),=—"x(f) >a, +0'x=0,

Tac X - CMCIICHUE U3 PABHOBCCHA.

JlmHaMu4ecKoe OIHUCaHue:

ma, = —kx,
ma
X
—kx,
rae
k = mw?
k
mw
2
. OTO 3HAYHT, YTO
F, = —kx

—kx.

KOJIeOaHUid.

Kunematuueckoe




DHepreTudecKoe OIIHCaHKE (3aKoH COXpaHCHUs

MEXaHUYECKON IHEPTUN):
mu . e omu kA

— [ 2 p— —

2 2 2 2

CBsi3p aMIUIMTYbI KOJICOAHUN CMELICHUS MaTepHabHOU
TOYKH C aMIUIMTyJaMU KoieOaHuid e€ CKOpOCTH H

YCKOPEHHUSL:

Upee =04, @ =04

[Tepuon 1 yactoTa KoJeOaHU:

[Tepron manbIx CBOOOTHBIX KOJEOAHHH MAaTEMaTHYECKOTO

MasiTHUKA:
1.5.2 i
I'=2m |—
g
[Tepuon cBOOOIHBIX KOIEOaHUN PYKUHHOTO MasTHUKA!
m
T=2n |—
I
153 Bomnyxnennsle  konebanusi. Pe3zonanc. Pe3onaHcHas
KpHBast
Ilonepeunsle u  mpoponbHele  BOJHBL.  CKOpOCTh
pacnpoCTpaHEHUS U JUIMHA BOJIHBIL:
v
A=vl =—
%
A
154
vT




HNutepdepentiusa u qudpakius BOJIH

155 3ByK. CKOpOCTh 3ByKa
2 MOJIEKVYJISIPHAS ®U3UKA. TEPMOAMHAMUKA
2.1 MOJIEKVYJISIPHAS ®U3UKA
Mopenu CTpOeHUs Ta30B, JKUIKOCTEH W TBEPABIX TEIL
[Tycth TepMoauHamMmuueckasi cucreMa (Teno) coctouT u3 N
OJIMHAKOBBIX MOJICKYJI. Torja KOJIU4ecTBO BEIIeCTBA
N m
TN w
Vv
N
211




rac

— 4ucio ABorajapo, m — Macca CUCTEMBI (Tena),
U

U
— MOJIIpHAs Macca BellecTBa

2.1.2 TennoBoe IBUKEHHE aTOMOB U MOJIEKYJI BELIECTBA

2.1.3 BsauMopeiicTBre yacTHI BelECTBA

2.14 Juddyzus. bpoyHoBckoe ABMKEHHE

2.15 Monens nneanpHoro raza B MKT
CBsi3b  MEXAYy JaBJICHUEM ¢ CpeIHEeH KUHETUYECKOU
DHEPrueil  MOCTYMaTeNbHOTO  TEIUIOBOTO  JIBMIKEHUS
MOJIEKYJI UJeanbHOro ra3a (ocHoBHOE ypaBHeHne MKT):
P=lmﬂu3 =En{ Mgy _in

216 3 " 3012 300

rzie m0 — macca OTHON MOJIEKYJIBI,

N
"=y




- KOHLOCHTpausa MOJICKYJI

2.1.7 AblcomotHas Temneparypa: T =t +273K

CBs13b TEMIICPATypbl Ta3a CO CpG,Z[HGfI KUHETHYCCKOMN

BHepFI/Ieﬁ MOCTYIMATCJIbHOTO TCIJIOBOTO JABUKCHHA C€ro

MOJICKYIJI:
2.1.8 I s
e =| T |- 3 kT
2 2
2.19 Vpasuenue p = nkT
MO,Z[CJ'IB HUACAJIBHOTO Ir'a3a B TCPMOJUHAMUKE!
( VpapHeHHe Menneeera — KianeHposa
| BEIpesKeHH e U1 BHYTPEHHEH SHePIHH
VpaeHeHlle Menueneesa — KiameiipoHa (IpHMeH
3AIIICH):
RT
2.1.10 pV="2RT =vRT =NikT, p=P"~

K H

BrIpaxkeHIle U1 BHyTpeHHell 3Hepriil 0IHOATOMHOI

raza ([IpIMeHIIMEIe (DOPMEI 3aIIICH):

L‘=%1IRT=%NICT _3Mpr ='-.rcuT=%pV

2




3aKkoH I[aJ'IBTOHa JJIs1 1aBJICHUA CMECH Pa3pPECIKCHHBIX I'a30B:

p=p+pt..

Y
1
2.1.11
+
2
+
N3onporieccrl B pa3pexeHHOM ra3e ¢ MOCTOSIHHBIM YHCIIOM
MOJICKYJI N (C IIOCTOSAHHBIM KOJIMYECTBOM BE€UIICCTBA V)I
uzotepma (T = const): pV = const,
uzoxopa (V = const):
p
— = const
T
2.1.12




const

u3o0apa (p = const):

V— t
T—COTlS

const

I'paduaeckoe npencrapieHne U30MpoieccoB Ha pV-, pPT-u
VT- nuarpamMmax.

OO0benMHEHHBIA Ta30BbIH 3aK0H:
pV

— = const
T

pVv




const

JJIA ITIOCTOAHHOI'O KOJIMYECTBA BEIICCTBA V.

HaCbIH_[CHHBIG N HCHACBIMICHHBIC TIIapblI. KauecrBennas

3aBUCUMOCTD IINIOTHOCTH W AaBJICHUA HACBIOICHHOI'O IIapa

2.1.13
OT TeMIepaTypbl, HX HE3aBUCUMOCTb OT 00BEMa
HACBIILIEHHOIO I1apa
BiaxxnocTs BO31yXa.
OTtHocuTeNbHAS BIAXKHOCTB!
¢ _ pnapa(T) _ pnapa(T)
pHaCbI].LlHapa (T) pHaCbILﬂHapa (T)
¢
p
HachIIIIapa
2.1.14
M
p

mapa

M




M

M

HachIIIIapa

mapa

HN3MeHeHue arperaTHbIX COCTOSTHUM BCHICCTBA: HCIIAPCHUC

2115 Y KOHJICHCAIUS], KUTICHUE KUIKOCTH
W3meHenne arperatHblx COCTOSIHMM BEIECTBA: IJIABJICHUE
2.1.16
U KpUCTAJUIM3aLUs
2.1.17 [TpeoOpa3oBanue sHEprun B (ha30BBIX MEpEXoaax
2.2 TEPMOANHAMUKA
2.2.1 TemoBoe paBHOBECHE U TEMIIEpATypa
2.2.2 BHyTpeHnHss sHeprus
Termionepenaya Kak Crnoco0 M3MEHEHHs BHYTPEHHEH
2.2.3 sHeprun  0e3  coBepuieHuss  pa®orbl.  KoHBekuws,
TETUIOTIPOBOAHOCTb, U3TyICHUE
KonngecTBO TEIIOTHI.
Y enpHast TENI0EMKOCTD BeIleCTBa C:
2.2.4 ¢ =cmal




CMAT

2.2.5

VY nenpHas Terora napooodpazoanus L: Q = Lm.
Y nenbHas TeruioTa miaBieHus A: Q = Am.

VY aenpHas TemoTa cropanus Tormaa q: Q = gm

2.2.6

2.2.7

DOnemeHTapHasi paboTa B TEPMOJMHAMHUKE:
A = pAV

pPAV

Breruncnenne paboTel 1o rpaduky mpomecca Ha PV-

JuarpaMmme

IlepBbIil 3aKOH TEPMOJIMHAMUKH:

Q12 = AUs3 + A1z = (Up — Uy) + Ag,

12

AU

12

12




(V]

12

Annabara;

Q12 = 0= Ay, = (U — Uy) = AUy,

12

12




(U

AU

12

2.2.8 Bropoii 3akon TepmoanHamuku. HeoOpaTtumble nporiecchbl
[TpunIMne! AeiicTBrs TennoBbix MamuH. KIT/I:
MakcumansHoe 3Hauenue KI1/1. [ukn Kapho:

T —Tom T
2.2.10 max N =Ny = — — ] — Zmem
T .
YpaBHEHHE TEIUIOBOTO OallaHca:
2.2.11

Q1+Q2+Q3+:0




+
3 OJIEKTPOAMMHAMUKA
3.1 OJIEKTPUYECKOE IIOJIE

311

OnekTpuzanusi Tenl U €€ MPOSBICHUA. DJNEKTPUUYECKUI
3apsan. [IBa Buaa 3apsima. DJIEMEHTAPHBIN AICKTPUYECKUN

3apsn. 3aKkoH COXPAHCHUA JJICKTPUYCCKOT'0 3apdaa

3.12

BsaumonerictBue 3apsnoB. Todeunsle 3apsasl. 3aKOH
Kynona:
B OZJHOPOJHOM BEILECTBE C JUIIEKTPUIECKOMN

IMPOHUITACMOCTBIO




'-E" e 1 '-E" B Q1
F=k|1|_‘h"= .|1|_|‘
&1 4mes, 1

313 Onextpuueckoe mnose. Ero neictBue Ha 3IEKTpUUYECKUE

3apsabl

Hanpspk€HHOCTD 311EKTPUYECKOTO MO

) F
qnpoﬁHbIﬁ
E
q

TPOOHBIH
314

F

[Tone ToyeuHnoro 3apsna:

E =k




3.15

OJHOPOIHOC I10JIC:

E = const.

const.

KaprrHbl mMHMI HANPS)KEHHOCTH ATUX MTOJEN

IToTeH1IMaIbHOCTH QJICKTPOCTATUYCCKOI'O ITOJIA.

Pa3HOCTh MOTEHIMATIOB U HANPSKEHUE:
A1z = q(h1 — P2) = —qldp = qU.

12




q(¢

qu.

IIOTCHHH&HBH&H OHEPIrusa 3apsaa B SJICKTPOCTATHYCCKOM

I10JIC:
W =q¢
w
q¢
A=—AW
A




HOTGHL{I/IaJI QJICKTPOCTATUYICCKOI'O T1OJIA:

d,_ﬂ

q
¢
q
W

CBs13b HaprDKéHHOCTI/I II0JIsA U Pa3HOCTH IMOTCHUIUATIOB JJIA

OJHOPOIHOTO JICKTPOCTATHYCCKOI'O ITOJIA: U=Ed

HpI/IHHI/IH CYICPIIO3UIHHU SJICKTPUICCKUX TIOJIEH:

- - -

E =E1+E2+,¢ =¢1+¢2+

3.1.6 =




3.1.7

ITpoBOJHUKH B 3IEKTPOCTATHYECKOM TOJIE.
VYcnoBue paBHOBeCHS 3apsI0B: BHYTPH IIPOBOJHUKA

Et=0




0

, BHYTPHU ¥ Ha IIOBEPXHOCTH IPOBOJHUKA (p = const

318 Jusnextpuku B IJIEKTPOCTATUUECKOM noJe.
Jusnexktpudeckasi MPOHUIIAEMOCTh BEILIECTBA €
Kongencarop. D1eKTpoEMKOCTh KOHAEHCATOPA!

q
C=—
U
C
U
q
3.1.9

SHGKTpOéMKO CTb INIOCKOI'O KOHACHCATOPA:

£&pS

d

&€




eC

3.1.10

HapaJ'IJICJ'II:-HOC COCAMHCHUE KOHJACHCATOPOB!:

q =q1+q2+...,U1 = U2 ="'1Cnapanﬂ_C1+C2+-"

o




apaul

IlocaenoBareabHOE COCAUHEHHE KOHACHCATOPOB:




T10CJI







3.1.11

DHeprus 3apsHKEeHHOTO KOHJ/ICHCATopa:

_qU_CUZ_q2
€T 2 2 T 2C

qu

Cu

2C




3.2

3AKOHBLI I[TOCTOSAHHOI'O TOKA

321

3.2.2

3.2.3

3.24

Cuna Toka:
=24
At|,, 0

IMocTosuuEN TOK: | = const

Jns mocrosHHOrO TOKA q = It

VYcnoBusl CyLIECTBOBAHMS 3JIEKTPUUECKOTO TOKa.
Hanpsoxenue U u OJ1C E

3akon OMa 11 yyacTKa Lenu:

I_U
"R

DneKkTpuueckoe COIPOTHBIICHUE. 3aBUCUMOCTH

COIIPOTUBJICHUA OJHOPOAHOI'O MPOBOJAHHUKA OT €T0 JJIMHBI U




3.25

CCUCHUA. Y,HGJ'ILHOG COIMPOTUBJICHHUEC BECIICCTBA.

l
R=‘D§

Ucrounnku Toka. J]C nuctouHmka Toka:

ACTopOHancnn

q

E =

A

CTOPOHHUXCHUIT

BHyTpeHHee conpoTUBIIEHNE HCTOYHHUKA TOKA




3axon OMa aJ1s1 IOJIHOM (3aMKHYTOM) JIEKTPUYECKOM LIETH:

E =1R + Ir, oTkyna

Rr
3.2.6

E

E.r

= R
HapaJIJ'IeJ'IBHOC COCAUHCHHUEC ITPOBOJHUKOB:
I=11+12+...,Ul=U2=..,
1 _ 1 4 1 4
Rnapaﬂﬂ Rl RZ

3.2.7

napasut







3.2.8

Rt

[TocnmenoBarenbHOE COCTMHEHUE MIPOBOTHUKOB:
U=Ul+U2+.,I11=12=..,
RHOCJI = R1 + R2+

mocCI

Pabora snexrpuueckoro Toka: A = [Ut.
3axoH [xoyns — Jlenna:
Q = I?Rt

Ha pe3uncrope




UZ
R:Q=A=12Rt=lUt=7t

3.2.9

MoIHOCTh QJICKTPUYCCKOT'O TOKA:

Ad ]
P=— =1U
At |5, 40
TGHJ'IOBa}I MOIOIHOCTB, BBIACIIICEMAA Ha pC3I/ICTOpCZ
N S
P=FPR=—=]U
R

MOIIHOCTh HCTOYHHKA TOKA:




MCTEH:IT

At At

3.2.10

CBoOofHbIE  HOCHUTENM  JJIEKTPUUECKUX  3apsoB B
IPOBOJHUKAX. MeXaHu3Mbl IPOBOJUMOCTH  TBEPABIX
METAJUIOB, PACTBOPOB U PACIUIABOB JJIEKTPOJIUTOB, Ia30B.

[TonynpoBoauuku. [1oynpoBOAHUKOBBIN K0T

3.3

MAT'HUTHOE I1OJIE

331

MexaHu4ueckoe B3auMOJIEUCTBUE MarHuToB. Mar"HuTHOE
nose. Bekrop  marHuTHOM — MHAyKumu.  IIpuHnun

Cynepro3nuu MaraHuTHbIX TOJICH:

B = Bl +Bz+




3.3.2

JlvHMM MHAYKOUMKA MarHuTtHOro nons. KaprtuHa nuHui
WHIYKIUU MAarduTHOI'O oJIA IOJIOCOBOTO u

HOI[KOBOOGpBBHOI‘O IIOCTOAHHBIX MarHuTOB

OneiTr Opcrena. MarHuTHoe Mojie MPOBOAHUKA C TOKOM.
KapTuHa J1MHUI MHOYKIMM MarHUTHOTO MOJIS JJIMHHOTO
IpsIMOrO  IPOBOAHMKA M 3aMKHYTOTO  KOJIBLIEBOI'O

IMPpOBOAHHKA, KaTYyIIKKX C TOKOM

3.3.3

3.34

Cuna Amnepa, e€ HalpaBJIEHHE U BEJIMYUHA!
F, = IBlsina

I[Blsinao.
, TJIE 0. — YTOJI MEX/1y HalpaBJIeHHEM ITPOBOJHUKA  BEKTOPOM

-

B

Cuna HopeHua, eé HaIlpaBJICHHUC U BCIIMYNHA!

Fnop =l q | vBsina

Jlop




| gl vBsina
/1€ 0 — YTrOJI MEXly BEKTOpaMu

N

v

+

. I[BI/I)KGHI/IC Bapﬁﬁ(eHHOﬁ YaCTUILbl B OJHOPOAHOM MAarHuTHOM
I10JIC

3.4

34.1

OJIEKTPOMATHUTHAA MHAYKIOUA

[ToTok BEKTOpa MArHUTHON MHIYKLIMU:

® = B,S = BScosa

BScosa




34.2

3.4.3

B

Z
4
G2

SBnenue anexrpomaruuTHoM uHAYKIMU. D/1C unnykuuu

3aKOH 3JEeKTpOMarHuTHOM nHaykuuu dapajes:

AD

E:__

Af—

344

i

\a
\d v,

O/1C uHAYKIHUU B IPSIMOM MTPOBOJAHUKE JATUHOM |,

ABKYIIEMCA CO CKOPOCTBIO

-

v

LD




)

B OJTHOPOJHOM MarHUTHOM I1oJe B:
| E; |I= Blvcosa

Blvcosa

, TJIe 0. — yTroJI MeXy BEKTOpoM B 1 Hopmaiibro

4

K IIJIOCKOCTH, B KOTOPOH JIeKaT BEKTOPHI

-
-

lnv

; €CITN




TO

Blv

1

| E; |= Blv

345

[IpaBuio Jlenna

3.4.6

MNHAyKTUBHOCTB:




~ e

, mmm @ = LI.
Camounnaykuus. 9/1C camonHaykuuu:

AN
Eﬂ:—L—L =-1I,
My

3H€pFI/I$[ MAarauMTHOI'O ITOJISA KaTyIIKU C TOKOM:

W_LI2
L=

3.4.7 =

LI




3.5

351

OJIEKTPOMAT'HUTHBIE KOJIEBAHMA 11 BOJIHbI

KonebGarenbupiii KOHTYp. CBOOOHBIE 3JIEKTPOMArHUTHBIC

KOJIGGaHI/Iﬂ B UACAJIbHOM KOHe6aTeJIBHOM KOHType:
[ q(t) =g, sin( oot +;)

]fff] =g, =0, cos( @t + @) =I__ cos(ct +q)

®opmyna Tomcona:

T =2nVLC
T
2
LC
, OTKyJ1a
21 1
wn=—=—
T LC
w




2

LC

CBs3b AMIUIMTYBl 3apsgaa KOHJACHCATOpa C aMHHHTYﬂOﬁ
CHIJIbI TOKa npu CBO60}1HI>IX SJICKTPOMAarHuMTHBIX

KOoJICOaHUSX B nACaJIbHOM KoJiIe0aTeTbHOM KOHTYpC:

e = —

E)

3akoH COXPAHCHUA 3HEPTHUU B UJICAJIBHOM KoJie0aTeIbHOM

KOHTYpe:

352

353 BriHyX/1eHHBIE 2JIeKTPOMarHUTHBIE KosiebaHus. Pesonanc
354 Ilepemennbit  Tok.  IlpomsBoxcrBo, mepemada U

noTpedieHne 3JeKTPUUECKON SHEPTHH




3.6

cu? LIt cu? I’
+ = R = TR = const.
2 2 2 2

CaoiicTBa AJIEKTPOMATrHUTHBIX BOJIH. Bzaumnasn

opucHTauusA BCKTOPOB B DJJICKTpoMar HUTHOI BOJIHE B

BaKyyMe:
ElBlc
E
1
355
B
1
c
356 [Txamna JJIEKTPOMArHUTHBIX BOJIH. IIpumenenue
AJIEKTPOMAarHUTHBIX BOJIH B TEXHUKE U OBITY
OIITUKA
36.1 [IpssMonrHENHOE pPaCHpPOCTPAaHEHHE CBETa B OJHOPOJHOM
cpene. Toueunbiit UCTOUHUK. JIyd cBeTa
3aKOHBI OTPaKEHUS CBETA.
a=pf
3.6.2




3.6.3

3.6.4

ol P

Ve

[TocTpoenne n300pa>keHMiA B TUIOCKOM 3epKajie

3aKOHBI IPEJIOMIIEHUS CBETA.

IIpenominenue ceera:

nqysina = n,sinf.

n
1
sino.
n
2
sinf.
AOGCOTIOTHBIN MOKa3aTesb MPETOMICHHUS:
c
Nage = —
abc v
n

abc




OTHOCUTEIBHBIN MOKa3aTEeIb MTPETIOMIICHUS:
n, M

nOTH
1 U2

OTH




3.6.5

Xon my4eil B Ipu3Me.
Vi =Va, My =t
CooTHOIIEHHE YacTOT W COOTHOUIEHWE [UIMH BOJIH MpHU

nepexoae MOHOXPOMATHUUCCKOTO CBETa 4YEpPE3 TIpaHUDY

pasziena AByX ONTHYECKUX CPEII:

n,<n, n,

ITonHOE BHYTpEHHEE OTpaKEHHE.

[IpenenbHbI yroi NOTHOTO BHYTPEHHETO OTPAKEHUS:

. 1 n;
Sinay, = =—
OTH nq

Sina







3.6.6

Coluparonue ¥ paccewBaromie JIUH3bI. TOHKas JHH3a.

DOKYCHOE PACCTOSTHUE U ONTHYECKasi CUJIa TOHKOW JTMH3BI:

3.6.7

®opmyna TOHKOU JIUH3BIL:

T =

Ly
d

| =




VBennueHue, 1aBacMoe JUH30M:

h |fl
r=0="a




| i

d T

AN

F\ h
f

3

B ciydae pacceI/IBanmeﬁ JIMH3BI:

3.6.8

1
DO = F =—0,
D




h |fl
P=g=—1
I
H
h
d

| fl

Xoa dyda, IpOUIENUIero JUH3Y MO/ MPOU3BOJIBHBIM YIJIOM

K e€ rmaBHOU onTHueckoi ocu. [Toctpoenne nobpaxeHuit




TOYKH M OTpe3Ka MPsIMON B COOMPAIOLINX U PACCEUBAIOIINX

JIMH3aX U UX CUCTCMax

doroammapaTr Kak ontudeckuii mpubop. I[maz  kak

3.6.9
onThyeckas CUCTEMaA
Nutepdepentus  cBera.  KorepeHTHbIE  HMCTOYHHKH.
VYcnoBust HaOMIOJCHUS MAaKCUMyMOB M MHHHUMYMOB B
UHTEeP(EPEHIIMOHHOW KapTUHE OT JBYX CHH(DA3HBIX
KOFGpeHTHBIX NCTOYHUKOB:
3.6. Y
MAKCIIMYMET — A=2m—, m=0,1,£2,+3,.,
A
MITHIIMYMBI — ﬂ:{zmﬂ_];, m=0,t1,+2 +3 .
Hudpakmus ceera. [udpakinuonHas pemérka. YcioBue
HAOMIO/IEHUsI TJIABHBIX MAaKCHUMYMOB TIpU HOPMaJIbHOM
IMaaCHUN MOHOXpOMaTI/I‘IeCKOFO CBCTa C I[JIPIHOﬁ BOJIHBI 7\,
Ha petéTKy ¢ nepuojaom d:
dsing,, =mA,m=0,+/-1,+/-2,+/-3,..

dsing

m
3.6.11

m,
m
0,
+/
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3.6.12 Hucnepcus cera
4 KBAHTOBAS ®U3UKA
4.1 KOPITYCKVYJISIPHO-BOJIHOBO! JIY AJIM3M
41.1 ['unote3a M. [1nanka o kBanrax. ®opmyna [lnanka: E = hv




®doTtonbl. JHEprus GOTOHA:

E=h _he _
=hv=—=pc

hc

412 =

pc

WNmmnynbe ¢poToHa:

©




hv

4.1.3

414

®oroadpdexr. Ompitet  A.I.  Cronerosa.

dororddekra

YpaeHenue DitHmnTeitHa 1151 poTodddexra:

E¢0T0Ha = ABbIxosa + Exyymax

¢doToHa

ABbBIXOMa
+

3aKOHEI




KHHMax

rue,
hc
E¢0T0Ha hv = 7»
¢doToHa
hv
A
hc
hc
Appixona = thp = 1.
Kp

BBIXOJIA




hv

Kp

Kp

hc

Exuumax =

KHHMax

MV " max _

2

2 =e Usan




4.2

4.3

415

421

4.2.2

eU

myv

max

3amn

JlaBlieHHE CBeTA.
JlaBienne  cBeTa  HA  MOJHOCTBIO  OTPaXKaroIIYHO
MOBEPXHOCTh M HA  MOJHOCThIO  IOMVIOHIAIOUIYIO

IMOBEPXHOCTh
OUN3UKA ATOMA
[Imanerapnast Moaenb aToMa

[Toctynatel bopa. M3nydenne u norsiomenue GOTOHOB MPU
Mepexo/ie aToMa ¢ OAHOTO YPOBHS YHEPTUHU HA JPYTOM:

hv,, = he =|E,-E

mn - .
Y

m

4.2.3

JInHenyaTpie CIEKTPBI.

CnexTp ypoBHEHN 3HEPTUU aToMa BOJOPOJIA:

E =

"

—13,63B
IO o123

f

OU3NKA ATOMHOI'O AIPA

43.1

Hyknonnas mozens siapa I'elizen6epra — MBanenko. 3apsia



sapa. MaccoBoe unciio sapa. M3otomnsl

43.2

PagnoakTHUBHOCTE.

Anbda-pacnan;
A~, A4 4
zX—>>5Y+;He

bera-pacnan.

DIIeKTPOHHBIN B-pacnan;

A A 0~
s X—=> Y+ je+v,

[To3uTtponHsI B-pacnan:
A A 0=
s X—=> Y + e+ v,

FaMMa'I/ISHy‘IeHI/Ie

4.3.3

3aKkoH paaruOaKTHUBHOI'O pacliaaa:

-t
N(t) = Ny % 2T

N(t)




ITycth m — Macca pagloakTUBHOIO BeulecTa. Toraa

-t
m(t) =mgy* 2T

m(t)

434 SnepHble peakuuu. [lenenne u cUHTE3 saEp




YYEBHO-METOJINYECKOE OBECIIEYEHHUE
OBPA30OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IVI1 YYEHUKA

Msxumes I'.5., byxoBue b.b., Corckuit H.H. nox pen. [laprdentheBoii H.A.,
®dusuka 10 k1., 6a30BbIH U yrayoieHHbI ypoBeHb, M.IIpocBemenue, 2024 r.
Mskumes ['.4., byxosues b.b., Hapyrun

B.M. nox pex. IlaptdentheBoit H.A., 6a30BbIl U yIiIyOJICHHBIN YPOBEHb,
®usuka 11 k., M. IIpocsemenue , 2024 r.

METOANYECKUE MATEPUAJIBI JIUISA YUUTEJIA

Knaccuuecknii kypce. [Toypounsie pa3paboTku
K yueOHuky I'. . Msakumesa, b. b. byxoBriera,
H. H. Cotckoro

HUPPOBBIE OBPA3OBATEJ/IBHBIE PECYPCBI U PECYPCBI CETH
HNHTEPHET

bu6mmoreka LIOK, f kmacc, POIII, IJOK
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